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23rd Issue. 


Industrial Aspects of the 
“French Shore” Question. 


THERE is reason, of course, to be 
satisied that the Legislature of New- 
foundland, in recent special session, have 
agreed to renew for another year the 
modus vivendi with France. ‘This serves 
to relieve the tension for the time being, 
and to give Mr. Chamberlain. an oppor- 
tunity to renew negotiations, which have 
been practically suspended for the twelve- 
months or more during which France was 
having her periodic dose of Anglophobia. 


It was rather curious that the action of 


Newfoundland should almost synchronise 
with reports from Bathurst to the effect that 
the French were co-operating with us there 
for the restoration of law and order in 
Gambia. There was not wanting some 
suggestiveness in the manner in which some 
of the French newspapers awhile ago dealt 
with the alleged proposal that France 
should accept the concession of British 
Gambia as quittance in full of her claims 
in Newfoundland. No such proposal has 
ever been made, officially, at any rate; yet, 
reading between the lines, one would be 
disposed to think that it might not be 
unacceptable in all quarters across the 
Channel. The “ French Shore” question 
in Newfoundland is as disagreeable in its 
possibilities to France as to us, and the 
advantages of the “French Shore” to 
Trance have always been grossly ex- 
aggerated, as perhaps French statesmen in 
their inmost hearts now acknowledge. 
The French people are not strong in 
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geography, however, and are always pre- 
disposed to exalt their “rights.” 

In reality there is no such thing as a 
French shore in Newfoundland, but there 
is a long stretch of coast on which, by the 
Treaty of Versailles of 1785, French 
fishermen have the right to dry their fish, 
and to erect the stores, etc., necessary to 
their industry. It is a stretch of some 800 
miles, from Cape John on the eastern 
coast to Cape Ray on the western, and 
the annoying thing to the colonists is that 
on this long stretch there are not one 
hundred Frenchmen resident. Probably 
not more than half-a-dozen French vessels 
visit the whole coast in any one year. 
Thus the striking thing about the so-called 
“French shore” is that it is not French 
at all in any practical sense. The whole 
value of the French ‘fishing in the adjoin- 
ing waters is quite trifling, yet on this 
shore the French, by treaty, claim the 
right to prevent the erection of any 
permanent buildings by the colonists 
within half-a-mile of the beach on which 
the few French fishermen dry their fish. 
Curiously enough, they found this claim 
not so much on the Treaty of Utrecht, as 
amended and confirmed by the Treaty of 
Versailles, as on a Declaration appended 
to. the latter. That certain rights are 
established by treaty is not disputed, but 
the: vexed question is as to the value and 
expediency of them. 

For the purposes of the fisheries the 
treaty shore is practically of no value to 
France, and the only use to which it is 
put is for procuring bait for the fishery on 
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the Banks of Newfoundland. It is con- 
tended that the treaty does not give France 
the right to fish in Newfoundland waters for 
herring, which is the bait sought there; and 
it is objected that the bait caught in these 
British waters is used off the Banks for 
the catching of cod, which, being taken 
to the French island of St. Pierre, receives 
a large bounty by means of which.it is 
exported to undersell the Newfoundland 
fishermen in European markets Latterly, 
however, the French have attributed more 
value to the assumed advantages of pre- 
serving a “nursery” for seamen for the 
French navy. This is a pure delusion in 
so far as the treaty shore is concerned, 
Whatever “nursery” there is, is on the 
open sea, the right to fish on which is not 
conferred or restricted by treaty, but which 
belongs to all nations. The treaty shore 
is at least a hundred miles from the fishing 
ground, where is the real “‘ nursery.” The 
tenacity with which the French cling to 
this delusion forms the real difficulty in 
effecting a settlement by compromise or 
exchange. : 
Now, apart from the strong feeling in 
the colony, both against the pretensions 
of France and at the alleged high-handed 
methods of British naval officers sent to 
preserve the peace and to watch operations 
under the modus vivendi (which is a sort 
of armed truce), there is a strong economic 
reason why we should hurry up a settle- 
ment of this vexed question. The in- 
dustrial development of our oldest colony 
is prevented by this French nightmare. 
Practically nothing has yet been done to 
utilise the valuable iron ore deposits of 
the island, and it is becoming a necessity 
of the British Empire to obtain more sup- 
plies of this mineral to enable us to hold 
our own against the United States. The 
dabbling that has been going on for some 
years at Pilley’s Island, Exploits Bay, is 
not worth talking about ; but Newfound- 
land is capable of immense things in iron 
production. In Conception Bay is a con- 
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siderable island which is practically one 
mass of ironstone of rich quality, ranking . 
among the richest in the world. It is 
brown hematite, yielding, we believe, over 
60 per cent. of metallic iron, and. it 
lies so near the surface that it is obtained 
at the minimum of expense for extraction. 
There is no difficulty about working this 
ore, but there is considerable difficulty in 
developing the not less valuable deposits 
in the western portion of the island, the 
natural outlet of which is over the so- 
called French shore, from which the 
colonists are debarred. 

The Steel Company of Nova Scotia 
have established at Cape Breton a steel 
plant which is regarded with much jealousy 
and apprehension by the steel makers of 
the United States. It is thought that 
Nova Scotia is destined to be the cheapest 
and largest producer of steel in the world, 
though, of course, it is only in its infancy 
yet. A plant of 400 coke ovens is being 
erected at the coal-mines at Sydney, C. B., 
and a number of blast-furnaces are in 
process of erection. For the feeding of 
these furnaces it is intended to bring the 
iron ore from Newfoundland. The Nova 
Scotia coal is, if not the cheapest, one of 
the cheapest coals in America, and there 
is plenty of limestone adjacent, but no 
ironstone. Some years ago the proprietors 
of the Sydney coal-mines acquired the 
largest of the ore-mines on Belle Isle, 
Newfoundland, where there are 30,000,000 
tons in sight; and they then made terms 
with the municipality at Sydney, and with 
the Government at Ottawa, under which 
they merged the coal undertaking into the 
Steel Company, and capitalised the new 
concern at 20,000,000 dols. Belle Isle 
lies about t2 miles from St. John’s, New- 
foundland ; it is six miles long by three 
miles broad, and it is barely 300 miles 
distant from Sydney, C.B. The ore there 
is as easily mined as any of that in the 
Lake Superior mines, so that, as compared 
with the steel plants in the United States, 
the Sydney plant has immense advantages 
in its comparative nearness to the ore beds 
and its close proximity to coal. Belle Isle 
is not more than a‘ day’s steaming, and 
the steel plant at Sydney is on the water. 
front. All the ore for the Pennsylvania 
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furnaces, on the other hand, is brought 
down the lakes to ports in the neighbour- 
hood of Cleveland. These ports are 
several days’ steaming from the ports at 
the head of the lake where the ore is 
shipped, and after the ore is landed at 
Cleveland and Conneaut, it has to be 
carried inland by rail for distances varying 
from 150 to 200 miles. 

In a recent address to the Canadian 
Manufacturers’ Association of Toronto, 
Mr. Moxham, the general manager of 
the Sydney Company, enlarged on the 
enterprise. As a steel producing centre, 
he compared Sydney, C.B., with the 
Middlesbrough district of England, the 
Luxembourg district of Germany, and 
the Pittsburg district of the United 
States. At Pittsburg, he says, it costs 
3°25 dols. to assemble the materials for a 
ton of iron, but at Sydney it costs only 
793 cents. 

This is a very striking statement, and 
continuing the comparison between Pitts- 
burg and Sydney, Mr. Moxham further 
said that the cost of getting a ton of iron 
or steel, from the Pittsburg region to 
tide water is two dollars ; while at Cape 
Breton iron and steel are made alongside 
the ocean wharves. As a result of the 
advantages which Sydney enjoys, Mr. 
Moxham declares that steel from there 
can be exported to Europe at 6 dols. a ton 
less than from Pittsburg, and he says 
that it is the expectation of the company 
that the bulk of its product will be sold 
in Europe. ‘The duties on iron and steel 
now levied under the Dingley Tariff will, 
of course, be an obstacle in the way of the 
importation into the United States of any 
of the products of the Sydney plant, and 
the bounties which the Canadian Govern- 
ment pay on iron and steel will also 
furnish an additional obstacle, as under 
the Tariff law an extra duty equivalent 
to the bounty would have to be paid on 
any Canadian iron or steel brought into 
the States. 

As the Sydney plant uses non-native 
ore, the bounty now received from the 
Dominion Treasury on the iron and steel 
produced is less than that paid in respect 
of iron and steel made from ores mined 
within the Dominion of Canada. When 
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the Bounty Bill was before Parliament 
in 1889, Sir Charles Tupper desired to 
have the, Newfoundland ores classed as 
Dominion products ; but the Laurier 
Government would not put the Sydney 
enterprise on an equal footing with the 
plants already in existence in Canada, 
which are using exclusively Canadian 
ores. Until July, 1902, the bounty that the 
Sydney company wil! receive on pig-iron 
is 2 dols. a ton. From that date the 
bounty will decrease in amount until it 
disappears altogether. The Sydney com- 
pany will soon have their 400 coke ovens 
in operation, all equipped for turning to 
the best commercial account the residual 
of the coking process. Steel mills on an 
extensive scale are also being laid down, 
and by midsummer Nova Scotian steel 
will be in the market. 

It is certainly desirable for the success 
of this and other enterprises depending on 
the mineral resources of Newfoundland 
that that colony should enter the Canadian 
Confederation, from which it has hitherto 
stood aloof. But the Dominion will not 
také the island into its fold until it gets 
rid of the French incubus and_ the 
attendant dangerous and always imminent 
possibilities. | Never, therefore, was there 
greater reason to make valiant efforts 
to come to terms with France. 

It is said that France will not con- 
descend to accept a cash payment for 
surrendering a treaty right and a senti- 
ment. And it has been contended, on 
the other hand, that we ought not to buy 
up an abstract right by the gift or con- 
cession of concrete property in the form of 
territory. Well, but France has the two 
little islands of St. Pierre and Miquelon, 
just touching the Coast of Newfoundland, 
which are simply the strongholds and 
shelters of gangs of professional smugglers 
from whom France derives little profit and 
no glory. Why not make an exchange of 
territory in Africa or elsewhere for these 
two little islands p/us the whole of the 
French claims in Newfoundland? For 
the sake of the colony and the empire we 
can afford to give France even more than 
her abstract claims may be worth—claims 
which she cannot part with to anyone else 
but ourselves. 
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The Purchase of the 
beyland kine Steamers. 
Tuer purchase of a controlling interest 
in one of the two greatest lines of British 
merchant vessels by an American capitalist, 
to do with it, so to say, as best he likes, 


and the fact that 
owner of the line, although a_ British 
subject, but also all the British share- 
holders in his company, should unani- 
mously approve of this purchase, and are 
ready to sell their own shares to the 
foreign purchaser, notwithstanding that 
each and all of them must know that the 
ships they are placing under American 
control will be used against the interests 
of their own country, is a sign that should 
well make us pause and spend a few 
moments in reflection. From a strictly 
moral point of view, some persons will say, 
the part played in this transaction by our 
fellow-countrymen ought to be charac- 
terised as reprehensible in: the highest 
degree. We must not be too hasty, 
however, in our verdict, and it will be 
well, therefore, before deciding, to follow 
Charles Reade’s suggestion, ze. to put 
ourselves in the place of those whom we 
are judging. 
That former 
Britain, as well as the present one, have 
failed in their duty by not placing our 
merchants in a position to hold their own 
against outside competition, and by 
making it impossible for them to continue 
their business rather than to sell it to 
foreigners who alone can reap profit from 
it because they are not hampered by the 
restrictions placed upon British subjects, 
can hardly be denied. Mr. J. R. Eller- 
man, the chairman of thé Leyland Line of 
steamers, the controlling interest of which 
was sold, as above said, to Mr. Pierpont 
Morgan, has brought a strong indictment 
against those at the head of affairs, in his 
contribution to our contemporary, the 
Daily Mail, on May 8th, in which he 
enumerated some of the absurd impedi- 
ments placed in the way of British 
shipowners by the leaving in force of laws 
and regulations formulated at an era of 
commerce entirely different from that in 
which we are now living, someof them being 


not only the chief 


Governments of Great 
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drafted, in fact, at a period when steam 
navigation was unknown. Many persons, in- 
cluding Mr. Ellerman, declare that an entire 
revision of our fiscal policy is necessary if 
we are to hold our own against American 
competition. Be that as it may, arid 
taking into consideration merely the case 
of the sale of the Leyland Line—for the 
fiscal problem deserves a fuller discussion 
than can be entered upon at the present 
moment—as long as the shareholders of 
the concern were honestly convinced that 
they would not be able under the existing 
conditions to obtain fair profits from their 
investment, and that these conditions are 
likely to continue, and might involve 
even serious losses to them in case others 
were to accept the offer made by American 
purchasers, we can hardly blame them for 
acting as they have done. If somebody 
is to blame, it must be those who compel 
a British merchant to resort to what 
cannot but be distasteful to him, in order 
to protect the legitimate interests of those 
that have the nearest claim upon him. 
The purchase of the Leyland Line 
steamers may or may not benefit our 
competitors. One thing is certain, the 
readiness of the owners to sell is a clear 
symptom of something being not well in 
the body public, a warning that serious 
complications may arise unless prophy- 
lactic measures are taken. It is no argu- 
ment to say that buying £10 at a premium 
of nearly 50 per cent., as the American 
purchaser does, is not business, especially 
as the shares are those of a company 
organised only last year, at a time when 
the shipping industry was in much greater 
favour than at present. Of course it is 
not business; it is gambling, pure and 
simple. What business man could afford 
to pay such a premium if he relied upon 
recouping himself by legitimate profits ? 
A gambler is ready to pay any price, for, 
trusting to chance, if not to worse, he 
thinks he may get back any price, and 
honest calculation is useless to him. 
American business methods are, in the 
vast majority of cases, tainted with the 
element of chance; in many instances 
chance and brute force have equal shares 
in the transaction, and cases where chance 
and fraud are partners are not unknown. 
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But all this does not lessen the danger of 


the situation. Granted even that sooner 
or ‘later those who use these methods 
come to grief—which, moreover, is by no 
means certain to occur, for in many cases 
a good deal remains unbalanced in a 
human life when death intervenes— granted 
that the biter ultimately will be bitten, 
that does not alter the fact that ere this 
consummation is achieved, if ever it is, 


he may have done an infinite amount of 


harm to honest persons. This being so, 
it is not wise to display indifference or 
to trust to the virtue of our own righteous- 
ness. If, according to the Biblical text, 
the harmlessness of the dove is not im- 
properly mated with the wisdom of the 
serpent, our Government need not fear 
to be accused of diffidence if it should 
decide to add a little wariness to the 
power of its time-honoured fiscal policy. 


» 


Electric Traction and 
- Electrolysis. 


THE rapid extension of electric traction 
throughout the country has _ naturally 
caused the gas and water companies 
to take steps for the protection of their 
interests, by urging upon Parliamentary 
Committees to insert, in those Bills for 
traction schemes which affect their areas, 
a clause which shall make the traction 
authorities responsible for any electro- 
lytic damage caused to gas and water 
pipes by the leakage of current from the 
traction systems. ‘The question was raised 
on several Bills last year; and in the 
London County Council Bill the gas com- 
panies succeeded in obtaining the insertion 
of such a clause. As the number of Bills 
to be considered this year is greater than 
ever, both sides prepared themselves for a 
hard struggle ; and, in the first round, as 
we may call it, on the discussion of the 
Sheffield Corporation Bill, a victory has 
just been ‘declared for the gas companies. 
This decision seems to have caused great 
alarm among promoters of electric traction 
schemes, and the correspondence columns 
of some of our electrical contemporaries 
have been flooded with their remons- 
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trances. Stated briefly, the arguments of 


the electricians are these: No case of 
electrolysis caused by leakage from a 
traction system has yet arisen in this 
country, and it is therefore wholly un- 
necessary for Parliament to iegislate for 
its prevention. Further, the Board of 
Trade regulations are quite sufficient to 
meet the difficulty; and, lastly, if this 
liability is to be put’ on promoters of 
traction schemes, the public will not 
provide money for them, as they will 
refuse to subscribe to a concern which 
is weighted with an unknown liability. 
To take this last argument first, we do 
not believe that the insertion of such a 
clause as that complained of will at all 
affect the public subscription to electric 
traction schemes. It might, and probably 
would, have had a harmful effect in the 
days when electric traction was first intro- 
duced, for very little was known then 
about this means of locomotion. But 
to-day the circumstances are entirely 
changed. The public has experienced 
the superiority of electric tramways over 
the old horse tramways, and demands 
that this new form should be more widely 
introduced. Where there is a_ public 
demand for a thing, the money will always 
be forthcoming, even though much more 
onerous liabilities than this be imposed. 
But we can better appreciate whether this 
liability is really a hardship or not, when 
we consider the other two arguments. 
If electrolysis occurs, it must be the result 
of one of two things—either the Board of 
Trade regulations are sufficient, and have 
not been complied with; or they are in- 
sufficient. If the latter be the case, this 
new clause simply remedies the defect : 
and if the former, then all that the clause 
does is to impose a penalty for non- 
compliance with the regulations. Thus 
this argument of the sufficiency of the 
Board of ‘Trade regulations defeats itself. 
But what shall we say of the first argu- 
ment? ‘To ask Parliament to defer legisla- 
tion till a case occurs, is like telling a 
householder that he need not have a lock 
on his door until his house has been 
broken into. Everyone, including these 
writers with whom we are now dealing, 
knows perfectly well that electrolysis is 
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almost certain to occur unless great pre- 
cautions are taken. It happens almost 
every day in America, where there are 
practically no regulations. The fact that 
no case has as yet arisen in this country, 
does not deny the possibility. of electro- 
lysis arising, but rather gives a testimonial 
to the watchfulness of the Board of ‘Trade. 
If the same watchfulness be maintained in 
the future, we may reasonably expect the 
same immunity from electrolytic damage ; 
why, then, need there be such alarm? 
Why should there be such agitation about 
being made liable to pay for a thing, which 
on their own showing is most unlikely to 
occur? It scarcely seems necessary to 
pursue the argument further. We desire, 
as much as anyone, to see electric traction 
very widely introduced throughout the 
country; but we cannot approve of its 
being allowed to prosper by doing a pre- 
ventible wrong to other important indus- 
tries ; nor do we think that to allow such 
a thing would be to the real interests of 
electric traction. 

Various writers in the electrical journals 
have gone out of their way to make a 
personal attack on two distinguished 
electricians for having given evidence on 


behalf of the gas companies, and thereby’ 


helping greatly to lead the Committee to 
its actual decision. The present President 
and a past President of the Institution of 
Electrical Engineers are accused of having 
played false to their profession, and of 
having used the official position which 
they hold or have held in the Institution 
in order to impress the Committee against 
the traction scheme, and the Institution is 
called upon to denounce these gentlemen 
for this action. We earnestly hope the 
Institution will do no such thing. The 
advancement of electrical engineering, 
which is the raison @’étre of the Institution, 
is a very different thing from the advance- 
ment of the pecuniary interests of some of 
its members. The two learned professors 
whose action is complained of stated on 
oath their honest convictions on the 
question under discussion. If the gas 
companies were deprived of the assistance 
of electricians, who alone can speak with 
authority on such a subject, then only one 
side of the question could be put before 
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the Committee, and the object of appoint- 
ing such a Committee would be defeated. 
Science will never be advanced by a 
concealment of the truth, and for any 
person to seek to muzzle the mouth of 
another who does not agree with him, is 
to brand himself as a coward. We hope, 
therefore, that the Institution will not be 
so short-sighted as to allow itself to be 
made a tool for the benefit of a few 
gentlemen who have axes to grind. 

The same question has been raised 
again more recently in the Bexhill Tram- 
ways Bill, and in this instance the Com- 
mittee has decided against the gas and 
water companies. Thus at the present 
moment we have merely a repetition of 
last year’s decisions—one on each side. 
This want. of uniformity is very unsatis- 
factory. There would be a great saving 
of time and of money if Parliament would 
decide finally one way or the other and 
not leave it to each Committee to decide 
the point for itself. It is quite clear that 
until this is done, the subject will have to 
be thrashed out anew every time a traction 
scheme is promoted in a district contain- 
ing gas and water pipes. This may suit 
the lawyers but it involves a heavy loss of 
money to both industries. 


» 


Commercial Prospects in’ 
South Africa. 


THE unfortunate conflict in South 
Africa has continued far beyond the period 
of time that, in the worst case, was sup- 
posed to be necessary for the completion 
of the war, and even at present few would 
venture to assert that peace is in sight. 
One thing, however, is absolutely certain 
~-namely that the unconditional establish- 
ment of British supremacy is a sine gud 
non condition of ultimate peace; and, 
this being so, the magnificent natural 
resources of the country will sooner or 
later attract commercial men from all 
parts of the civilised globe. All of them 


wil! partake of the profits to be derived 
from the development of a country, which, 
though British, will, as far as commerce 
and financial investments are concerned, 
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be equally accessible to all comers, owing 
to the unparalleled liberality of British 
rule and British institutions. Whether we 
do not pay occasionally somewhat dearly 
for the maintenance of the principles of 
freedom isa problem that has been forced 
upon our attention in recent years some- 
what unpleasantly, but the discussion of 
which we will postpone to some other 
occasion. A question of more immediate 
interest is, whether our manufacturers and 
importers will be ready, whenever the 
time is ripe, to enter at a moment’s notice 
upon their duty of securing for the Mother 
Country those commercial advantages that 
they cannot fail to secure if they bring to 
the notice of intending buyers the sulid 
and careful workmanship of British goods, 
and the honesty and straightforwardness 
of British business methods. But how- 
ever firm the British exporter’s conviction 
may be that he is easily first as regards 
the quality of his goods, compared with 
foreign products, yet, amidst the strenuous 
activity of the times, to be first in the 
field is half the battlé, and secures advan- 
tages that enable even mediocrity to 
compete -successfully with the highest 
merit, if the rival is absent at the critical 
moment. ‘That the Germans are conscious 
of ‘this truth—or, we should rather say, 
truism—is proved by the fact that as early 
as last summer one of their best-known 
commercial publications, Kuh/ow’s German 
Trade Review and Exporter, published at 
Berlin, took care to point out to its readers 
in a special article, written with great 
thoroughness, the most successful trade 
methods in South Africa and the con- 
ditions that have to be taken into account 
by firms intending to obtain a footing. 
So appropriate is the article to which we 
refer, that we cannot give better advice 
to our own exporters than to read it, in 
full, and we regret that space does not 
permit us to quote it 7” extenso. They 
will find there that railways permit com- 
mercial travellers in South Africa to travel 
first-class on a second-class ticket ; they 
will see stated the cost of annual licences 
in Cape Colony, in Natal, and in British 
Bechuanaland. There is further men- 
tioned that a liberal expenditure is abso- 
lutely necessary. to obtain a footing in 
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trade, and reference is made to the exist- 
ence of the South African Commercial 
Travellers’ Association. The giving of 
credit to small inland firms by some travel- 
lers, owing to the keenness of competition, 
is described as a somewhat risky venture. 
The best route for visiting the various 
towns of importance is outlined, and the 
expenses are estimated as from £2 Ios. 
to £3 daily along the lines of railway, 
and at a comparatively high figure during 
visits to the interior. The importance of 
taking along a complete assortment of 
samples is shown, and advice is given to 
establish, as the Americans do, sample 
depots where the goods can be displayed 
to the best advantage, and machinery 
may be shown in motion. Money 
invested in this way is said to more than 
justify the rather heavy expenditure 
required for this purpose. Attractive.and 
well-printed advertising matter is mentioned 
as a necessary adjunct of other induce- 
ments given to the prospective purchaser. 
Packing, we learn, should be done 
strictly in the manner desired by the 
purchaser, who is the best judge of what 
is required. The time and labour ex- 
pended for this purpose, says the author, 
can be charged, of course, in the price 
made for the articles ordered. If an 
importer requests that bottles of acid 
should be packed in carbonate of lime, it 
will not do to pack them in shavings. 
Strong boxes about 40 or 50 ins. square, 
says the writer, should be used for 
shipment, and under no circumstances 
should boxes be employed that are too 
large for the goods contained in them; 
empty spaces, he emphatically declares, 
must be carefully avoided. Though the 
terms on which business is done vary in 
South Africa, as elsewhere, credit from 
three to six months is the rule, we are 
informed, when dealing with firms of good 
reputation. All these, and other details, 
are given in the article alluded to, and 
though they may seem trifling in character, 
they aré a clear evidence of the fact that 
Germans, in their enterprise, leave nothing 
to chance, and minuteness in preparing 
their plans of campaign has more than 
once secured them signal victories where 
brilliant dash alone would. have utterly 
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failed. Americans have been equally 
wary and busy, as appears from their 
Consular Reports, in preparing for action 
as soon as peace permits the opening of a 
regular commercial campaign in South 
Airica; and even during the present armed 
conflict, they have not been remiss, as our 
readers know, in securing whatever was to 
be secured. ‘That among their tactics 
will be the dumping of surplus stock at 
impossible prices upon the South African 
market, in order to keep’ home prices at 
their present level, can hardly be doubted. 
All this ought to be taken carefully into 
consideration by our exporters, and we 
hope that they will earnestly ask them- 
selves whether they are ready to be in 
their places when the commercial campaign 
begins. If so, we repeat, all devices of 
their foreign rivals will not prevent them 
from, securing a fair share of the profits ; 
for the quality of their goods goes a good 
way towards obtaining success, and the 
patriotic spirit that the campaign has 
aroused in all our British possessions will, 
no doubt, give additional aid to our own 
manufacturers in placing their goods. 
Procrastination, however, or a stubborn 
refusal to make concessions to local 
idiosyncrasies would be fatal, and to 
jeopardise our position by handing over 
more of the world’s markets to our rivals, 
without. an effort on our own part, might 
not unjustly be stigmatised as criminal. 


» 


Thames Traffic. 


ALTHOUGH the action of the London 
County Council is not invariably worthy 
of approval, yet it must be granted, and 
we cheerfully*make the admission, that 
many of the aspirations of the body 
deserve the highest possible praise. This 
remark applies especially to recent efforts 
made for the purpose of establishing an 
efficient municipal service of steamboats 
on the river Thames. At a remote period 
of the past century we believe the steam- 
boat service was considered to be reason- 
ably satisfactory, and it was perhaps 
tolerably suited to the then existing re- 
quirements of the metropolis. With the 
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‘ 
flight of time the spirit of the times has 
changed, but very little alteration has 
appeared desirable to those responsible 
for the conduct of passenger traffic on the 
great metropolitan highway. There is 
probably no part of London so redolent 
of the past as that between and adjacent 
to the banks of the Thames. Those who 
are acquainted with river life know how 
little it represents the bustling and feverish 
activity. of the present day, and how, 
strongly it recalls the easy-going and 
leisurely habits of the past. Perhaps it is 
for this reason that the managers of the 
various abortive attempts to perpetuate 
passenger traffic have clung so desperately 
to the obsolete methods of earlier days. 
The boats themselves were designed and 
controlled in the most nautical manner. 
They were decked fore and aft, and on 
the after deck, presumably considered as 
the place of honour, smoking was not 
permitted—-passengers indulging in this 
pernicious habit being severely relegated 
to the fore-deck. It never seems to have 
occurred to the responsible officials that 
the products of combustion from many 
pipes, mingled with the warm oleaginous 
breath of the engine-room, might prove 
unwelcome to the more fastidious occu- 
pants of the after-deck. No shelter was 
provided from the rays of the sun, nor 
from occasional showers of rain, beyond 
two hopelessly mouldy cabins, more to be 
dreaded than any adverse climatic influ- 
ences. At the best of times the service 
of boats was irregular and apt to cease 
entirely on the least provocation. - Long 
intervals were apt to occur between one 
boat and another; uncertainty always 
existed as to the probable duration 
of any given journey, and gradually 
the feeling became predominant that the 
river boats did not constitute a suf- 
ficiently reliable and expeditious means 
of transit for busy people. Under such 
circumstances, it is not surprising that 
successive steamboat companies have not 
been successful. The Thames Conser- 
vancy does nor appear to be wholly free 
from blame, for that body has always 
exacted heavy tolls for the use of anti- 
quated and inadequate pier accommoda- 
tion, and has consistently declined either 
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to build new piers, or to permit steamboat 
companies to do so. That there should 
have been faults on both sides is. only 
natural, but London is less concerned 
with the apportionment of blame than with 
prospects of improvement in the future. 
It would evidently be useless for enter- 
prising individuals to place upon the river 
a new line of properly equipped vessels, 
unless suitably constructed and reasonably 
accessible landing-places were provided. 
On the other hand, it would be a waste of 
energy for the Conservancy to modernise 
landing arrangements in the absence of 
modern steamboats. With the laudable 
object of removing existing difficulties, the 
Rivers Committee of the London County 
Council proposed that Parliamentary 
powers should be obtained to enable the 
Council to take over the piers, and to 
establish efficient steamboat services 
upon the entire length of the Thames 
‘within the County of London. This 
scheme is at the present moment in 
abeyance, but we hope it may ultimately 
be brought to a satisfactory issue. 

The value of a municipal service is largely 
to be derived from the circumstance that 
not only can the proper kind of boats be 
provided, but the land communications 
also can be organised and controlled in an 
appropriate manner. Steamers are now 
obliged to use such piers as exist, and to 
depend almost entirely upon chance cus- 
tomers. On the other hand, a service 
under the auspices of a municipality would 
have the benefit of landing-stages in 
convenient and prominent positions, so 
that the boats might be readily accessible 
to pedestrians, and might-also be fed by 
various railway, tramway, and omnibus 
systems. If established upon such a 
basis, the steamboat service should prove 
of great convenience to the large riverside 
population, which already contributes an 
annual traffic of some 200 million passen- 
gers to the streets of London. In order, 
however, that the scheme might be fully 
developed, the service must be rapid, 
punctual, and continuous throughout the 
year. It would then take a recognised 
position amongst other permanent loco- 
motive facilities of the metropolis, most of 
which, and especially suburban railways, 
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appear to be incapable of coping. satis- 


factorily with the increasing demands of 


the public. 

The development of so promising a 
highway as the Thames is a matter of 
almost Imperial interest, and if, it be the 
fact that a large section of the public is 
impatiently waiting to make use of an 
efficient transport service, there can be no 
reason why the institution should not be 
self-supporting, after the manner of kindred 


undertakings. 


British Coal. 


AT various times since the application 
of the steam engine on a large scale to 
industrial purposes, questions have been 
raised as to the probable duration of 
British coal-fields as sources of supply. 
More than thirty years ago the fear was 
expressed that, if the rate of increase then 
exhibited were maintained, our coal supply 
would become exhausted during the next 
hundred years. Although it is now well 
known that such views were due to over- 
estimation of consumption and under- 
estimation of available supply, there can 
be no doubt but that the matter was very 
properly made the subject of investigation. 
For three centuries before the year 1800 
the average coal production had not been 
more than about 2°8 million tons per 
annum; for the first half of ‘the last 
century the average production was about 
40,000,000 tons per annum; for the next 
ten years 1851 to 1860 it averaged 
60,000,000 tons a year; and for the 
following five years 1861 to 1865 the 
yearly average was 90,000,000 tons. In 
the face of figures so striking as these, no 
one can wonder if views of a somewhat 
alarmist nature were entertained. Such 
opinions were materially modified by the 
Report of a Royal Commission appointed 
in 1866 to inquire into the whole subject. 
This report was issued in the year 1871, 
and it is still regarded as affording the 
most reliable basis for computations with 
regard to the practical duration of the 
coal-fields of Great Britain. We do not 
mean to say that the calculations as to 
consumption presented by the Commission 
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have stood the test of experience ; for, as 
will presently be seen, they were almost as 
much below the mark, as alarmist calcu- 
lations were above it. But the computation 
made of the available amount of coal has 
never been seriously questioned. Re- 
ferring to the year 1870, the Commissioners 
estimated the quantity of coal within the 
limit of 4,000 ft., contained in seams of 
not less than one foot thick, and afver 
due allowances for waste and unavoidable 
loss, to be +g0,206,000,000 tons, and 
further they estimated the amount lying 
beneath the Permian and other strata at 
56,248,000,000 tons. Thus the grand 
total was assumed to be 146,454,000,000 
tons in 1870. During the remaining 
years of the past century, this total 
has been diminished by the aggregate 
output of 5,025,000,000 tons, so that 
the National storehouse now contains 
85,181,000,000 tons within the 4,000-ft. 
limit, plus 56,248,000,000 tons at a lower 
level, or a total of 141,429,000,000 tons. 
‘The questions affecting the entire popula- 
tion of the United Kingdom, and the 
industrial portion of the population in 
particular, are, How long will this stock 
last? and at what period of its depletion 


will the ‘yearly production become so, 


diminished as to interfere with the con- 
venience of ordinary consumers and with 
the progressive expansion of trade? These 
are questions that are by no means easy 
to answer, although valuable light is thrown 
upon them by the statistics available at 
the present time. Alarmist calculations 
of the past have generally been made upon 
the basis of a geometric rate of increase 
in consumption. Such a mode of com- 
putation is now known to give unduly 
large figures. The Royal Commission of 
1866 based calculations very largely upon 
the ascertained decrease in the average 
decennial rate of increase of population, 
and the export of coal was assumed to 
remain as a constant quantity of 12,000,000 
tons per annum. Neither of these theories 
has been. substantiated by subsequent 
facts, for the home consumption of coal 
has increased during the last thirty years 
by 80 per cent., whilst the population has 
only increased by 31 per cent., and the 
export of coal has increased by about 
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Thus, while the consump- 
Ig00 was estimated by the 
Commissioners at 173,000,000 tons, the 
actual consumption proved to be about 


290 per cent. 
tion for 


230,000,000 tons. Including the reserve 
lying beneath the Permian and other 
formations, the Royal Commission _be- 
lieved 360 years to be the limit of dura- 
tion of British coal-fields ; but in the face 
of the figures stated above it is quite 
evident that the estimate was unduly 
optimistic. Since 1870 our coal pro- 
duction has been more than doubled, 
and if a similar process should take place 
within the present century the stock lying 
within the 4,000-{t. limit would be entirely 
exhausted by the end of the present epoch. 
Whether so great a rate of increase will 
take place depends very much upon the 
condition of the export coal trade, which 
now accounts for more than 58,000,000 
tons a year. Adding a reasonable pro- 
portion to the estimated figures of the 
Royal Commission, it is tolerably certain 
that our coal-fields may be expected to 
hold out for at least two centuries, and 
that the question of complete exhaustion 
is one that need not enter into the 
counsels of the present generation. For 
the time being, the only troubles of the 
coal user are high prices and insufficiency 
of supply, but neither of these appears to 
be due so much to scarcity of the material 
itself as to the deliberate policy of those 
concerned in the coal-winning industry. 
There has been talk of restricting the 
export of coal with the object of avoiding 
injury to home manufacturers, but we 
doubt whether such a measure would be 
of the least use. Mine owners and colliers 
would simply continue to keep up prices 


~ and to restrict the output by artificial 


means as heretofore. So far as the trade 
of the Kingdom is concerned, much more 
is to be feared from the short-sighted 
action of owners associations and trades 
unions than from any immediate diminu- 
tion of mineral in the home coal-fields. 
Education will do nothing to remove these 
hindrances to prosperity, for education 
does not change the nature of any man. 
Competition from abroad seems to be the 
only argument that can be expected to 
produce any material improvement. 
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“We are, in the vastness of our possessions, losing our grip on national sentiment. It is our duty to 
maintain intact, and to defend by sea and land, all that our empire builders have left us. The day that 
sees the defence of the British Empire sapped, sees the disintegration of the Nation’s trade and the hands 
of civilisation’s timepiece put back 200 years."—Rt. Hon. Lorp CuHar_Les Beresrorp, C.B. 
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Our Candid Rival in the Far East. . . 


REFERRING to  Russia’s_ recent 
efforts to obtain the lion’s share of the 
export trade to Persia the Sviet publishes 
an article, from which we quote the follow- 
ing significant passages :— ‘‘ We have fre- 
quently pointed out the necessity of in- 
cluding the Persian Gulf, and in general 
all Persia and Western Beluchistan, within 
the sphere of Russian influence. Should 
any complications arise between ourselves 
and our rivals in the Persian markets 
which might lead to hostilities, we have 
nothing to fear. We are sufficiently ready 
for them. But, even in such an event, 
the stronger our influence in Persia, the 
greater are our chances of success, /.¢., 
of paralysing the rule of -England in 
Afghanistan, Beluchistan, and Persia, and 
that of Germany in Asia Minor.” Frank- 
ness, at all events, is a virtue which makes 
up for many of the minor vices ; only it is 
somewhat superfluous in the present case, 
as there are few among us who are not 
able to see that the keynote of Russian 
political as well as commercial activity has 
been for many years the desire to wrest 
as much territory in Asia as possible from 
England’s influence; while Germany is 
too well informed by her representatives 
abroad to have any illusions regarding 
her Eastern neighbour’s sentiments, and 
need not be reminded that Russia is 
ever ready to get all she can; for which 
reasun German statesmen do not solely 
trust the “ traditional friendship ” be- 
tween the two countries, but keep 


on the alert to bring into operation, 
if necessary, the 4x ¢a/ionis. Meanwhile, 
Russia’s frankly acknowledged intentions 
will be kept in check for some time, at all 
events, by the somewhat embarrassed 
state of her exchequer; and this fact 
permits us to look without much emotion 
upon the commercial campaign inaugu- 
rated at the beginning of the year in 
Persia. Instead of being annoyed by it, 
we would be grateful to the Czar’s 
ministers if our own government could be 
induced to follow their example, as regards 
the principle of their scheme, which is 
neither more or less than state-aid to the 
country’s shipping interests. Others of 
our rivals have anticipated Russia in the 
use of this effective means for obtaining 
commercial success ; and, though for the 
moment there is not much danger, in the 
end our aloofness may cost us dearly ; for 
Russia’s financial condition will undergo 
considerable alteration, once that her 
natural resources begin to be develuped 
in a rational manner. February 14, 
was the date fixed for the departure, 
from Odessa, of the first Russian vessel 
of a new line of steamers organised “by the 
Russian Trade and Navigation Company 
for the purpose of trading with Bagdad, 
Bushire, Bandar Abbas, and other ports 
on the Persian Gulf, and to open up a 
direct and regular commercial communica- 
tion with Southern Persia. The pioneer 
vessel was loaded with 485 tons of Russian 
products, notably sugar and _ kerosine, 
while representatives of several leading 
Moscow firms were to go out on her to 
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direct personally the first moves of the 


campaign. ‘The government aid alluded 
to consisted in fixing special freight rates 
at very low figures for merchandise shipped 
through directly to Odessa for shipment 
by the new line, and these rates were 
granted for exports from all the chief 
commercial centres of the Czar’s dominion. 
Though it was first granted to the new 


shipping company, exactly the same 
privilege will be shared by all other 


subsidised or private steamship companies 
on the Black Sea, both for goods shipped 
to the Persian Gulf and to other Eastern 
ports, as, for instance, Port Arthur and 
Vladivostock on the Pacific. It is stated 
that the arrangement is at present of an 
experimental character merely and limited, 
therefore, tg one year. We have little 
doubt, however, that it will be renewed at 
once at the expiration of the term, as it is 
sure to pay amply for the cost incurred in 
its inauguration. 


A 


? 


Armoured Concrete Construction . . . 
TuHosE of our readers who are 

familiar with the Continent may have ob- 

served how much more largely Portland 


cement concrete is used there than in’ 


the United Kingdom. This feature is 
especially noticeable in France and in 
Germany, where remarkable results have 
followed the introduction of iron or steel 
bars into the material when used for 
structural purposes. This form of con- 
struction was not particularly successful 
as exemplified in some of the buildings 
and other structures at the Paris Exhibi- 
tion, but it is almost certain that the 
failures experienced there were entirely 
due to faulty design and not to any 
unsuitability of the material itself. Con- 
siderable difficulty has no doubt been felt 
in the past with regard to calculations as 
to the strength of the combination, but 
recent tests have furnished data which it 
is believed are entirely reliable. Structures 
of armoured concrete can be rapidly 
erected, they are naturally fireproof, per- 
manent, and require no paint except, of 
course, for decorative purposes. One of 
the best known patents applying to the 
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form of material mentioned is about to be 
exploited in this country by the representa- 
tives of a German firm, who have for many 
years been engaged in the execution of 
Government and public works in Germany, 
Austria and Hungary. We _ therefore 
direct the attention of our readers to 
this further proof of the indefatigable 
energy of our Continental rivals. It may 
well be that the process will offer attrac- 
tions to those who find difficulty in 
obtaining prompt delivery of steel joists 
and girders. Of course, steel girder con- 
struction is naturally a slow operation, 
requiring a considerable amount of labour, 
not to mention the fact that a proportion 
of the section is wasted in consequence of 
perforation for riveting. In armoured 
concrete the tensile portions are formed 
of steel bars, and the concrete not only 
binds these together, but also forms the 
compressive pcrtion. It is claimed that a 
girder in armoured concrete can be made 
and fixed in position before a steel girder 
could be half made. Some large ware- 
houses in Germany, having seven or eight 
floors, and including armoured concrete 
girders and columns, were erected by the 
patentees in five months, and it is estimated 
that more than a year would have been 
occupied in the erection of steel frame- 
work. 
= 


? 
A Record in British Shipbuilding . . . 


ALTHOUGH the purchase of the 
Leyland Line by an American capitalist 
should not be taken lightly by us and 
should be a warning to us of the serious- 
ness of foreign.competition, it happens at 
a period when we might justly feel proud 
of the development of our merchant- 
marine in recent years, for it is the first 
time during its existence that, as the 
recently published statistics of Lloyd’s 
show, the tonnage of the vessels of the 
British Empire exceeds fifteen million 
tons-—a noble record for the new century. 
The data published a year ago showed 
that its growth had attained the aggregate 
of 14,700,000 tons, and since that time 
the register of the United Kingdom alone 
has received an addition of 286,478 tons, 
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while the tonnage contributed by the 
colonies raises the total to the high-water 
mark above mentioned. More satisfactory 
yet is the fact that in this aggregate no 
appreciable percentage of obsolete vessels 
is included, and that of this enormous 
fleet sailing under British colours the bulk 
consists of steamers, which contribute 
12,000,000 ‘tons to the total. Nearly 
600,000 tons of ‘our old ships were trans- 
ferred by our ship owners, by sale, to the 
merchant fleets of other nations, and 
their place was taken. by new ships of 
modern style and equipment built by our 
shipbuilders, who, notwithstanding the 
heavy work done for our own shipowners, 
were able to add also 382,475tons of new 
vessels tothe fleets of their foreign customers. 
Of these the Germans alone took 107,483 
tons. That the most recent additions to 
our merchant fleet were of a high type is 
best shown in Lloyd's statistics which 
demonstrate that, notwithstanding the 
increase of the merchant fleet of the 
United Kingdom in tonnage by 286,478 
tons, the total number of its vessels on 
the register decreased in 1900 by 210, 
which, of course, means an increase in the 
average size of the vessels, which in fact 
was 2,058 tons ; a notable addition to the 
average size, even if only the last five 
years are taken into consideration. This 
growth and improvement in our merchant 
marine make up to some extent at least 
for the disappointing events of the last 
few weeks, and inspire us with the hope 
that we may yet recover the ground lost 
through them. 


LN 


z 
\ The President of the 
Institution of Mechanical Engineers 
on Engineering Education . . . 


THE weil-worn question of the 
most suitable method of training young 
men for an engineering career formed the 
subject of Mr. W. H. Maw’s presidential 
address last month. The system to which 
he confines his attention is the one most 
usual at the present time, consisting of 
the three stages—school, technical college, 
engineering workshops—-taken in the order 
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named. In common with all whose ex- 
perience entitles them to express an 
opinion on the subject, the President is 
dissatisfied with the training given in 
the average public school, but we most 
strongly dissent from his advocacy of 
earlier specialisation as a remedy for the 
admitted defects of the work in our 
schools. Even if it were the case that 
boys showed their aptitude for engineering 
or other special careers early in their 
school life, and if it were possible to sub- 
divide them into sections and to give to 
each section a course intended to fit the 
lads in it for their intended career, the 
effect could only be a more luxuriant 
growth of the soul-destroying system most 
appropriately known as “cramming.” The 
work of the schoolmaster should be to 
develop a boy’s intelligence, to teach him 
to observe and to reason, and not merely 
to load his memory with as many book 
statements as he can be induced to assimi- 
late. How much he knows, and even 
what he knows when he leaves school is 
a very secondary matter. The great thing 
is that he shall know it intelligently. He 
will then be in a position to learn when 
he enters the technical college, and to 
continue to do so when he goes to the 
shops. With regard to the technical 
colleges, Mr. Maw makes a novel but, we 
fear, a not very practicable suggestion, 
viz., that the colleges should be specialised 
in their more advanced departments, and 
that after passing through the earlier 
stages at any one of them a lad should 
finish his course at one where his future 
work is made a speciality, such as, for 
example—to quote Mr. Maw’s own words 

-“the construction of ordnance, of 
textile or milling machinery, or even of 
machine tools, such as used in advanced 
practice.” Such a scheme would be diffi- 
cult to carry out, even with the aid of an 
unlimited number of benevolent million- 
aires ; without this it would be out of the 
question. Mr. Maw’s mind has,evidently 
been dwelling on the ditficulty experienced 
by pupils of acquiring information when 
they get into the workshops. It is true 
that in the shops they no longer have 
instructors to provide information already 
digested for them, But if this could be, 
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would it be advisable? They cannot be 
kept in leading strings all their lives ; and 
if lads have not acquired the power of 
learning for themselves at the end of their 
technical college course, we fear that the 
continuation of the leading-string system 
would only prolong the agony, and that 
it would be much better for them to 
abandon all hope of éver becoming en- 
gineers, and betake themselves to callings 
which make smaller demands on the 
intelligence. 
? 


Board of Trade Electric 
Lighting Regulations . . . 


THE decision of the Board of 
Trade has now been given on the appli- 
cation of the Westminster Electric Supply 
Corporation for an amendment of its 
electric lighting regulations, the inquiry 
into which was considered in our editorial 
columns last month. ‘It follows the lines 
which we foreshadowed, and provides that 
when the consumer withhclds his consent 
to a change in voltage “after the under- 
takers have offered to comply with the 
general terms and conditions imposed by 
the local authority (in London the County 
Council), and, if not required to do ‘so 
under these terms and conditions, also to 
pay the reasonable cost of or incidental 
to the change (including compensation for 
any loss or damage incurred in consequence 
of the change), the undertakers may appeal 
to the Board of Trade, and that Board 
may, if they think fit, give their consent 
to the change on such terms and condi- 
tions as they impose, and the consent of 
the Board so given shall, for the purpose 


of this regulation, have the same effect as. 


the consent of the consumer.” The de- 
cision is a satisfactory one, though we 
think the Board might have gone a step 
further and laid the onus of making an 
application to them on the refractory 
consumer. 

? 


Electric Boats... 


THE problem of transforming horse- 
trams and steam railways into electric lines 
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is occupying at present the attention of 
the British public so much that it will 
come as a surprise to many to learn that 
electrically-propelled river and pleasure 
boats have already ceased to be a novelty 
with us, and that electric motive power in 
many cases possesses considerable advan- 
tages over steam for propelling most of 
the smaller vessels. This fact has been 
very lucidly demonstrated recently in an 
article by Mr. E. W. Ehnert in the Z7e&¢vo- 
technischer Anszeiger, in which he compares 
the respective merits of the two forms of 
propulsion, and shows the distinct advan- 
tages of electricity for special purposes. 
Cleanliness and decreased vibration are in 
themselves strong points in favour of using 
electric energy, -but what in time will de- 
finitely decide the choice as far as pilot 
boats and harbour-police boats, for instance, 
are concerned, is the fact that for all boats 
that are in constant demand the annual cost 
where electricity is used is considerably 
less than where steam furnishes the propel- 
ling power. Boats that must be in 
readiness at a moment’s notice, if steam 
is used in them, have to keep steam up, 
whether moving or at rest, and conse- 
quently waste a great amount of fuel. If 
electricity is used the current can be shut 
off and restarted at any moment, so-that 
there is no waste of energy and fuel while 
the boat is at rest. The best method of 
using electric energy in boats under the 
present conditions appears to be the ém- 
ployment of accumulators; and, as Mr. 
Ehnert points out, experience seems to 
show that the old-fashioned Planté type 
accumulators are preferable, notwith - 
standing their greater weight and cost, 
to those with paste plates. There are, no 
doubt, many other cases in which electri- 
cally-driven boats will supersede those 
propelled by steam, and the increase of 
their number will lead to the increase of 
charging stations on the banks of rivers 
and lake-shores, thus extending the limited 
radius within which electric boats at present 
can be used. This adds another reason 
to the many which should induce British 
manufacturers to secure-at least a reason- 
able share of the profits that during the 
present century will be derived from 
electrical engineering. 
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“We set foot in a field that is crowded by thinkers, men whose 
restless spirits seek ever to set the confines of the known further and 
further forward!” 





Che Automatica 
Cransmission of Material. 


By ARCHIBALD J. S. B. LITTLE 


R. LittLe is a native of Dumbarton, and a son of Mr. Gilbert 

Little, founder, chairman, and managing director of the New 
Conveyor Company. 

Mr. Little started in 1890 at the London offices of this Company, 

afterwards entering the service of Messrs. Harpers, Ltd., of Aberdeen. 

During the past six years he has been associated with many 

installation of labour-saving and transporting appliances in this 

country, and is thus in a position to speak with authority upon 

the subject of the automatic transportation of materials. The 

Stockton Tramways Power Station, the City and South London 

Railway Co.’s Power Station, the Lanarkshire Steel Works gas 

producer and boiler plants, the United Alkali Co.’s 80-ton per 

hour phosphate plant, the Edinburgh Electric-Power Station coal 

and ash plant, Brunner, Mond & Co.’s soda plant, and many other 

important undertakings have at one time or another engaged Mr. Little’s attention. 

The son of a literary man, Mr. Little early in life began to write for the technical press, 

and when only 17 years of age entered into a discussion in the Dai/y News on the subject of. the 
antagonism of workmen to labour-saving devices. 
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their existing business to meet the require- 
ments of those manufacturers desiring to 


N the “Aid Book to Engineering 
Enterprise,” Ewing Matheson states : 
“Facility of transport is an im- 
portant incident in most manufac- 

tures, not only for the raw materials but 


mechanically move matter; but in time 
the product of the transport appliance 
makers was encouraged to the extent of 


for the finished products, and an industry 
otherwise feasible and desirable may, for 
want of such facilities, be entirely hin- 
dered.” This want being felt, several 
engineering firms started an adjunct to 
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necessitating the specialising of this line 
of machinery. 

Men are never sufficiently careful and 
select in the exercise of a new power, 
consequently mistakes arose which, while 
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FIG. I1.—JOGGLED STEEL-PLATE BELT CONVEYOR, FOR TRANSPORTING GRITTY AND LARGE MATERIALS. 


not stopping the advance in adoption 
of the new power disposer, still hindered 
that universal application of the same 
which is so much to be desired. With 
the surmounting of the existing obstacles 
and rectifying of avoidable mistakes, the 
specialists achieved and endeavoured to 
perfect their experience by careful study, 
coupled with irresistible resolution and 
industry. Therefore, there now exist 
companies who can manufacture machin- 
ery to convey or haul any article from 
a pin to a freight car, showing a saving in 
cost which is so appreciated by the 
applicants that the amount saved is in 
most cases (speaking from my experience 
in this country) carefully kept secret. 

An unlimited possibility of improve- 
ment has revealed itself in the increased 
adoption of this class of machinery, in the 
matter of economy resulting to the capita- 
list, and in the alleviation to the lot of the 





labourer. Users of conveyors and eleva- 
tors must incline with Professor Marshall 
to the belief that every displacement 
of labour by machinery brings about 
an elevation in the quality of labour— 
that is, will increase the proportion of 
labour in employments which try the 
muscle less and are less monotonous. 
Thus machinery will take the place of the 
workers engaged in arduous tasks, while 
free and compulsory education will tend 
to develop their minds, and prepare them 
for duties requiring intellectual rather 
than muscular exertion. 

The problem of handling materials 
consists in elevating or conveying them, 
either in their preparation, storage between 
the mines or manufactory and the market, 
storage at retail yards, or handling at 
points of consumption. In each case the 
solution depends on the distances over 
which they have to be transferred, the 
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rate of handling to be attained, the size 
and nature of material to be dealt with, 
and the length of service required. 

In many trades the principle of hand- 
ling materials in bulk prevails in prefer- 
ence to continuous manipulation of small 
quantities ; and, although in some cases 
the former method is found more accept- 
able and advantageous, it is axiomatic to 
say the latter system is the more efficient 
by reason of the work being spread over 
a longer period, thus by one of the first 
principles of mechanics reducing the size 
of machinery required to develop power 
for operating. In shifting material in 
trucks with capacity of, say, 1 ton each 
on an elevated track, it is necessary to 
provide structure to support this load 
combined with the extra weight of truck 
and also of engine if one be used ; there- 
fore a large capital expenditure is incurred. 

One of the most promising situations 
for the installation of conveyors and eleva- 
tors twenty years ago was a gas works. 
The task of preparing gas for distribution 
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embraces the process of distillation, ex- 
hausting, scrubbing, purifying, measuring, 
and storing. In the first case we are con- 
fronted with the problem of handling the 
coal which we will say is now lying in the 
canal wharf or railway siding awaiting un- 
loading and storing. If in a barge the coal 
could be grabbed out by a power shovel, 
swung round and dumped into a pit, from 
which it would gravitate through screen or 
crusher to elevator boot, where it would 
be picked up by the buckets, which are 
generally 18 ins. wide, to handle 30 tons 
an.hour. If the coal is small an elevator 
could be used instead of power shovel by 
swinging it on a jib pivoted on structure 
and designed to lift it in and out of barge 
or ship by steel carrying ropes or chains 
suspended on pulleys attached to structure 
on wharf; an ordinary bucket elevator 
would do this duty, with telescopic shoots 
at top to allow for altered height of top 
dumping point as the elevator is lowered 
when barge is being emptied, or to suit 
the tides on a river. For dealing with 
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mixed coal varying from small to pieces of 
15-in. surface a 24-in. wide tray elevator 
would be required, formed of continuous 
overlapping steel plates fitted with concave 
lifting plates. Coal is now elevated by 
stationary elevator about 30 ft. to “be 
pitched over sprocket wheels at top into a 
shoot leading to a horizontal conveyor. 
The elevator should be cased in, otherwise 
the dust will blow about. In an installa- 
tion I once had to do with, situated near 
Boulter’s Lock on the Thames, the smudge 
fairly rained round a large hotel on the 
opposite side of the river which was fre- 
quented by gentlemen attired in flannels 


and starched linen, accompanied by their. 


female friends in usual brilliant latest 
Parisian or Bond Street Spring fashions. 
Well, the complaints lodged with the local 
authorities led to the removal of open type 
elevator, which was subsequently substi- 


FIG. 3.-—-COAL WHARF FITTED WITH TRAVELLING TOWER TRANSPORTER. 
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tuted by a close cased one, after which no 
trouble was experienced. Another reason 
for having close casing is that it prevents 
from falling on people working underneath 
lumps of coal which might drop from 
buckets. 

The conveyor can be any length, espe- 
cially if electric power for driving is at 
hand ; failing which, we have to fall back 
on gas or steam. Say then this conveyor 
is 300 ft. long, 200 ft. of which is inside the 
coal store. ‘The standard designs will span 
45 ft., so with one intermediate support, 
and the structure carrying elevator forming 
another, the carrying gear outside is pro- 
vided for, and a free passage left for carts 
or trucks. Just inside the coal-store and 
underneath the main conveyor there is 
usually put a cross conveyor which can 
take coal directed off the former and carry 
it to a third conveyor, placed in juxta- 
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FIG. 4.—TRAVELLING TOWEK TRANSPORTER, WITH JIB MODIFIED TO SUIT STEAMERS. 


position to the first one. This, with a 
store 200 ft. by 50 ft., would give an auto- 
matic distributing plant to put from six to 
seven thousand tons of coal in store in 
twenty days of ten hours each day, at a 
cost of handling not exceeding $d. per ton, 
against 3d. by hand, which is exclusive of 
man’s wages filling grab or elevator in 
barge. These figures are actual cost 
shown by a plant now in use with ten 
years’ work to its credits they include 
cost of upkeep and depreciation. The 
cost of upkeep worked out at 4 per cent. 
on original outlay, so the engineer in 
charge was not much troubled with break- 
downs and repairs. The former system 
was by rope lift and tipping trucks, so 
there would be a greater comparative 
saving where no power system was at 
work. In taking from barge it is usual to 


weigh the coal, and this can be done by 
dropping contents of power grab into a 
weigh hopper situated over second eleva- 
tor pit. 

To deal with the continual drain from 





store to retorts, conveyors can be put in 
culverts to draw off coal and locate it to 
another elevator to be lifted to distributing 
conveyors, which are fixed over coal tanks 
large enough to hold 24 hours’ supply for 
the retorts. In a new or reconstructed 
works these retorts would, of course, be 
set on the inclined principle at an angle 
of 32 degs. to horizontal, and would take 
a charge of 74 cwts. every six hours. They 
are fed from overhead hoppers through 
subtruded measuring chambers having a 
variable capacity of from 5 cwts. to 8 cwts. 
for a 20-ft. retort. By hauling over a lever 
the top door shuts off the supply from 
tanks, and the lower one opens and sup 
plies contents of chamber through a travel- 
ling shoot direct to retort, down which 
coal slides in an even charge. (No shovel- 
ling or “tickling” is wanted to get coke 
out of retorts.) When coal is carbonised 
the lower door of retort is opened, the 
iron “stop” removed, and out slides the 
coke into a slaking conveyor, delivering 
over end into a tray elevator, which dumps 
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on to a plate conveyor generally run over 
canal and extended 100 ft. so that coke 
can be screened, loaded to barges, carts, 
coal trucks, and surplus dropped on coke 
heap. 

There is no doubt that the above- 
described system of overhead tanks, with 
measuring chambers to each row of re- 
torts, is the best so far devised, having 
many advantages over the large single- 
hopper system and travelling loaded charg- 
ing-shoot. It is incomprehensible that 
there are not less than two large installa- 
tions on the latter plan even now being 
put up, because it is almost like employ- 
ing a steam hammer to crack anut. When 
adopting conveyors, surely it is only logical 
to carry out the complete idea and not 
dump coal into a large tank fixed at one 
end of bench, requiring manual labour to 
take the charged travelling shoot from end 
of house to retort, especially in a case 
alluded to by the manager of Edinburgh 
Gas Works, in which he described the 
manual process of dragging this shoot 
along as entailing more labour than it 
requires to manipulate the charging 
machine used on horizontal retorts. ‘The 
theory has been advanced by a manager 
of works in Denmark that by adopting 
the one large tank the weight of structure 
to carry the continuous tank is avoided ; 
but, considering that if the one tank has a 
capacity equal to the continuous one, the 
same weight has to be carried at the end 
of bench instead of being distributed all 
along same, it is difficult to follow this 
reasoning, especially bearing in mind that 
the buckstays on bench are strong enough 
when lengthened to bear the weight of 
the long tank. 

It is difficult to give cost of handling 
per ton, as the systems must of necessity 
vary at different works, but at works 
where I have helped to install these plants 
the managers proved big reductions. Mr. 
Herring, of Edinburgh, late Huddersfield, 
in reply to my request, wrote :— 

‘*In reply to your particular query, the cost per 
ton is not an exact criterion, the condition of 
labour varying in different localities. For this 
reason I have always preferred to speak of the 
relative saving as compared with hand labour in 
one and the same works, the duration of physical 
exertion on the part of the operators being the same, 
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or rather because of necessity where mechanical 
appliances are manipulated the physical exertion 
is much less, although the same period of time 
may be covered in performing the operations. On 
this basis the operations of getting the coal to the 
retorts, charging the retorts, drawing the coke and 
wheeling it into the yard, firing the furnaces‘and 
removing the clinker; in short, the whole opera- 
tions of carbonising cost 2s. 11d. per ton by hand 
labour. ‘Exactly the same work by means of coal 
elevators and conveyors and inclined retorts costs 
Is. 4a.” 

Mr. Herring speaks from a long practical 
experience with the system, and is con- 
versant with most of the -installations 
erected in England and on the Continent. 
This plant did not include automatic coke 
conveyors. 

Mr. Bromley, of Batley, Yorkshire, 
reported as follows :— 

‘* Hand charging 2s. 3a. per ton, which includes 
coke and coal wheelers; inclined system Is. 4d. 
per ton, and includes elevator men and coke 
wheelers. Foremen’s wages are not included in 
these costs, but are the same in both cases.” 

Another letter, from Mr. Brown, Engi- 
neer and Manager of the Cambridge Gas 
Works, was in these words :— 

‘*In reply to yours ve our elevating and convey- 
ing plant, with inclined retorts, I am pleased to 
inform you that this system has reduced our cost 
of labour per ton of coal carbonised from 2s. 10d. 
to Is. 3a.” 

A very commendable reply from a North- 
country engineer, one of the ablest men 
in the profession, is next given :— 

‘* The saving effected at these works in carbonis- 
ing expenses since the introduction of inclined 
retorts and coke handling machinery has been 
about Iod@. per ton on the coal carbonised, being 
now Is. 8d. against 2s. 6d. under the old régime.” 

This arrangement includes coke con- 
veyors for the outside of retort house only. 

When you are putting in conveyors 
either for hot or quenched coke, be care- 
ful and select, shunning any scraping or 
pushplate pattern. The coke must be 
carried or the wear will be very excessive 
both on bottom. of trough, chains, and 
scrapers. 

A German pattern of coke conveyor 
has been put on the market with a great 
boom, but, to my thinking, the principle is 
wrong, as the idea is to have two light 
steel chains with cross bars at intervals of 
about two feet, the whole arrangement 
being designed to scrape the coke along 
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in sliding along a shallow steel trough. 
It was found that the bottom of trough 
quickly wore out owing to the action of 
the moving coke grinding it away, so a 
false bottom was made, with the intro- 
duction of an additional plate; but this 
now gives trouble by buckling owing to 
heat. 

Theory suggests that, if the work was so 
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ultimately broken. The chains and wear- 
ing parts are made very light, and equal 
strength for a conveyor 30 or 300 feet 
long, to cheapen cost of renewals, but at 
the expense of more frequent stoppages 
for repairs. The chain quickly wears 
itself and the angle irons on which it 
slides out, and the cross bars are con- 
tinually bending. Result is a poor 
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FIG. 5.—TRAVELLING TOWER TRANSPORTER, SPECIALLY BUILT FOR DEALING WITH PHOSPHATES. 


severe on the steel plate, the grinding on 
the more easily separated granular mate- 
rial being transported must have been 
concurrently deleterious, and _ practice 
proves the point. The propelling bars are 
not close down on to bottom of trough, 
consequently the pointed shaped coke 
tends to allow it to jamb in the space, 
thus causing excessive friction, resulting, 
besides in loss of power, in the coke being 


worrying transporter, inefficient for wear 
and deleterious to the product being 
transported, which can only be con- 
veyed with an excessive expenditure of 
power. 

It naturally occurs to even non-users of 
coke or ash transporters that the only 
economical method of moving these 
residuals is by carrying them on a steel 
travelling belt, thus reducing wear on 
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FIG. 6.—TRAVELLING 17 ABLES, FOR TRANSPORTING COAL FROM SCREENS TO RAILWAY TRUCKS. 


machinery, breaking of coke, and loss of 
power, provided, of course, the plates are 
mounted on a strong chain carried on 
rallers, and submerged in water to prevent 
buckling due to heat. 

I admit the first attempt to adopt this 
form of conveyor was unsuccessful, but 
fault lay in the details, principally the bad 
design of chain and through the same, 
together with plates and coke being con- 
veyed, forming in their travel a primitive 
pump, which drew all the water in trough 
over the end, but in later installations ; espe- 
cially the latest at Blackburn Gas Works, 
these salient faults have been eliminated or 
reduced to an extent that does not allow 
of their being considered faults. It is 
estimated that the introduction of similar 
machinery at Tottenham will effect a 
saving in cost of handling coke about £7 
per day, handling about 80 tons. Several 
trials were made to take away coke from 
ovens at the collieries of W. Baird & Co., 


in Glasgow, but the latest conveying device 
erected on a special tray plate pattern is 
really the first one they have got to stand 
the excessive strain put upon it, and -Mr. 
Forgie must be congratulated on his 
success. 

Reverting to coal conveyors, I should 
like to add, in parenthesis, that it is 
really peculiar to learn the attitude of 
the assuming American to scraper or 
pushplate conveyors, and let it be under- 
stood that my diatribe against this form of 
transporter is only levelled at its adoption 
to handle gritty, bearing-searching mate- 
rials. Chatting with an electrical engineer, 
who assumingly learnt all that was possible 
about coal conveyors before he left the 
States, I chanced to remark that ‘“‘ So-and- 
So, the consulting engineer, had accepted 
pushplate conveyors for his very com- 
plete fit-up for a certain power station.” 
“Oh! he ought to know better,” inter- 
polates the infallible one. I said nothing, 





The Automatic Transmission of Material. 


but on my return I looked up some files 
containing correspondence on the matter. 
A writer in Canada, in asking for par- 
ticulars of a 50-ton per hour scraper con- 
veyor, mentioned it was to replace a 
fit-up supplied from the States, which he 
described as a screeching scraper, that 
was anything but a “howling success.” 
It was so designed without any skidder 
supports that the scrapers, made in the 
shape of. a flattened VY, slid along on the 
bottom and sides of trough, which were 
made to correspond. It would not do 
the required quantity, and was to be put 
on the scrap heap at first available oppor- 
tunity. Reference to American catalogues 
shows that this is the object principally 
known out there as the scraper conveyor, 
so the “reverence” with which it is 
regarded can be understood but not sym- 
pathised with. All scraper conveyors are 
good, and when properly designed with 
rigid lattice steel framework, there is not a 
more efficient transport appliance that 
can be adopted in its proper place. 

Another letter from a friend of mine 
in the States reached me on his return 
there after a tour through this country 
with me inspecting some, and not the 
latest or best installations of labour-saving 
machinery :— 

“T am sorry to say that Americans are 
not very kindly disposed to inclines, and 
have quoted as an example a plant which 
has just been completed for the Brooklyn 
Gas Company. I visited the plant last 
week, and it is no wonder that inclines 
have no prestige when such examples of 
them are foisted on the gas engineer, who 
expects to reduce his costs ; they have 
more men than with the ordinary hand 
stoking, and their conveying apparatus is 
a farce.” 

Do, then, reject all offers for conveyors 
on a rickety design, especially if they pro- 
vide for the use of detachable chains. 

Practical hot coke conveyors have not 
been working ‘long enough to enable 
figures to be quoted showing saving 
effected, but there are many plants con- 
sisting of the outside elevator and storing 
conveyors which have proved their utility. 
Mr. Hack, of Birmingham, says at least 
74d. per ton of coke handled is saved to 
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the Birmingham Corporation by his plant, 
after taking all repairs into account ; and 
Mr. Duxbury, of Middleton, Lancs., has, 
we believe, secured even better results. 
The saving, however, in corporation work 
at least, is not the all-important point, as 
the introduction of coke transmitters is 
advocated on the ground of lightening the 
men’s work and reducing the number of 
hands required, the latter being an impor- 
tant point in the winter season, when it is 
so difficult to get sufficient steady men to 
perform this hard labour. With the com- 
plete system for taking coke right from 
retort mouth to hopper, barge or cart, 
wagon or storage yard, one shilling a ton 
may be reckoned as the lowest amount of 
reduction over former methods. 

Since the foregoing was written, I have 
been engaged for a week working one of 
the most complete retort houses in the 
country, which was put up to the designs 
of Mr. S. R. Ogden, the Corporation Gas 
Engineer at Blackburn. The retort bench 
consists of 10 beds of inclined retorts 
D-shaped tapered section 24 ins. by 
15 ins. by 20 ft. long each, and eight 
retorts in a bed, provision being made in 
existing house for duplicating this plant. 
Coal is brought into store at end of house 
by railway trucks on an overhead line 
about 20 ft. above level of floor, being 
previously weighed on one of Avery’s 
40-ton machines, which weighs the empty 
truck on its return. The coal is dropped 
direct into a 15-ton Hopper, the top of 
which corresponds to the level of floor, 
and from there it gravitates to crusher at 
a rate which is regulated by design and 
speed of crusher, and by a sliding door 
worked from ground level, the latter only 
being used when very small coal is ex- 
clusively handled. As the editor of one 
of our technical papers once observed to 
me, ‘Tell people about your failures, it 
will interest them, and they can follow 
out the means you adopted for over- 
coming them.” Well, it looked at the 
first start off as if the plant was not going 
to work so regularly and automatically as 
we guaranteed it should. To explain 
this thoroughly necessitates first a descrip- 
tion of the plant. The coal then, be it 
understood, after being crushed, was 
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raised in a 24-in. bucket elevator at the 
rate of 40 tons per hour, and deposited 
over top sprockets down an_ inclined 
shoot into a double chain scraper con- 
veyor, situated over charging end of 
inclined retorts, and having intervening 
coal hoppers, with measuring chambers 
attached. These measuring chambers 
are provided with an inlet and outlet door 
worked by one operation which ensures 
one being open and the other shut. In 
the bottom of chamber and above outlet 
door are placed two sliding doors which 
can be set in several positions to decrease 
the size of outlet. Each measuring 
chamber is placed to feed a vertical row 
of three retorts, and the operation of 
charging is as follows :—Insert coal stop 
in bottom of retort and close the bottom 
mouthpiece lid; then draw over the 
retort to be charged a travelling con- 
ducting shoot, the mouth of which is 
rolled into top opening in retort. In this 
position it is under the measuring 
chamber, which, on having its doors 
worked, discharges contents down shoot 
into retort which automatically receives 
coal along its whole length to a depth of 
approximately six inches, the success of 
the installation depending on the coal 
laying in retort in an even thickness. On 
starting to work this installation it was 
found that by closing the patent check 
plates in the lower end of measuring 
chamber to get proper speed for coal to 
leave same, and effect even charge, that a 
lump of coal, say, 5 ins. by 4 ins. would 
jamb across the opening and prevent the 
contents from leaving the chamber. The 
plates were consequently removed, and 
this resulted in the coal dropping out of 
chamber too quickly, as the conducting 
travelling shoot was choked by the first 
rush of coal, causing part of the coal to 
remain stationary in the shoot, and as coal 
is very small on a whole, consisting of 
nearly all dust and very few lumps, it was 
not lively enough in dropping from the 
decreased height to get up speed sufficient 
to reach the lower end of retort. The 
rolling mouth then had to be drawn 
out of retort, and the remainder of charge 
which was still in shoot dropped on the 
floor. 
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When the retorts were drawn, it was 
discovered that the first rush of coal had 
reached: the bottom, where it lay about 
six inches thick, tapering back two feet to 
approximately three inches, and then that 
thickness continued about six feet, after 
which it increased gradually to nearly ten 


inches for the remaining twelve feet. In 


drawing out the coke, the thick part at 
bottom broke away, but it was most 
difficult to get the light charge. six feet 
long to come out, as it was fixed on to the 
thick part at top, which, of course, jambed 
in the retort. The men on the charging 
stage had to poke the coke and break it 
up before it could be got out. On one 
occasion I was standing on the top stage 
watching this operation and it seemed 
the coke would never come out, when it 
occurred to me that the bottom lid must 
have been left closed as there was no rush 
of sparks up the retort as there would 
have been with door open. This, it 
turned out, was the fact; while the men 
on the bottom were endeavouring to 
extract coke from one retort, the man on 
top stage was assaulting that in the next 
retort which had not been opened. 

When the coal crusher had been taken 
down, and rolls altered to reduce coal to 
one and a half inches cube or less, we 
were enabled to put check feed doors back 
in measuring chamber, and this cured the 
whole difficulty. 

Good heavy even charges were auto- 
matically achieved, and the resultant coke 
in one well-burnt-off adhesive mass slid 
out of the retorts in a body, breaking up 
as it left the retort. This coke drops 
directly on to an over-lapping plate con- 
veyor, which traverses trough and is 
submerged in water, which keeps plates 
cool and partly quenches coke, thorough 
slacking taking place at end where a spray 
is fixed. A continuous bucket elevator 
lifts coke from end of slaking conveyor, 
and feeds it on to the storing conveyors 
in the coke yard. 

From the retort house we pass on to 
the purifier house, where the lime or oxide 
has to be lifted to and removed from 
boxes, which can be best and most econo- 
mically done by transport machinery. 

In a large house with say 20 boxes, 
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should advocate elevator and band con- 
veyor with throw-off carriage and flexible 
shoots, or several elevators situated in 
various parts of the building to lift material 
and dump into boxes. 

For a small house put in an elevator 
feeding pushplate or scraper conveyor 
made with steel trough and pushers ; but 
do not have a scraper conveyor for wet, 
sticky, setting material over 30 ft. centres, 
or trouble will occur. 

The difficulty experienced in describing 
examples of successful installations of 
conveying machinery lies in the infinite 
number and variety of such plants, which 
are to be found in nearly every kind 
of shop and warehouse, dealing with 
almost all classes of materials and sub- 
stances, including bottles and bolts, coal 
and cocoa, sugar and sand, starch and 
cornflour, olives and fish, tin cans and 
boxes, tobacco and tea, phosphates 
and pulp, ice and hot coke, guano and 
clay, gold quartz and rags, nails and pins, 
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newspapers and salt, and, in fact, nearly 
every known article used in all industries. 

The question of economically handling 
coal from store to boilers is one which is 
commendable, and therefore two arrange- 
ments are epitomised ; the first a small 
plant to feed six boilers, same having 
been erected in 1889, and in the words 
of the users, Messrs. P. & P. Campbell, 
Dye Works, Perth, it has been, and is 
still working to their complete satisfaction. 
The carts bring the coal and tip same 
into a hopper in floor, under which is 
situated the elevator boot, where the coal 
gravitates, and is lifted by buckets to the 
spiral conveyor, which delivers to right 
and left into cross conveyors, fixed over 
and depositing the coal to stoker hoppers. 
This plant cost about #240, to put into 
position and replace parts in 11 years 
reached the value of £4: Of course, 


some repairs were done on the spot, but 
I am assured the same were very light. 
A spiral conveyor is an excellent device 


FIG. 7.—VIEW OF HOT COKE CONVEYING PLANT IN USE AT A LONDON GAS WORKS. 
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for handling small materials in quantities 
not exceeding 45 tons an hour, but when 
lumps to be moved are over 2 in. cube or 
the spiral is over 20 in. diameter there 
is a deal of risk incurred. As there is 
always a liability of foreign and large 
substances being included in the coal or 
other material to be conveyed, it is well 
to have grids to prevent same getting into 
the machinery, as an occurrence like this 
would buckle the spiral bar and cause 
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feed nine boilers at the power station 
of the City & South London Electric 
Railway Company. The coal is lifted by 
an elevator from pit at road level and 
dumped into overhead push-plate con- 
veyor, which distributes it by means of 
breeches-shoots into coal bunkers situated 
on floor over boilers, between which a 
line of rails is placed. A 2 cwt. self- 
discharging truck can receive the varieties 
of coal which are stored in the bunkers, 


FIG. 8.—-‘‘ SMETHWICK” PATENT HOT COKE CONVEYOR DELIVERING TO ELEVATOR. 


a stoppage of two or three hours with the 
conveyor. 

It is difficult for the inexperienced to 
understand how the spiral bar will convey 
more than the archimedian pattern, but 
of this fact there can be doubt, as was 
proved by lengthening one of the latter 
20 ft. by adding necessary’ amount of 
former, so that the capacity was main- 
tained and a further light load put into 
the new portion without damage to 
conveyor. 

The second is a more modern plant to 


mix same and travel to the hoppers in 
floor, to which are connected measuring 
chambers fitted with indicators to check 
the amount of coal used on each boiler 
up to 500 fillings. This arrangement 
accurately shows the efficiency of each 
furnace, and the plant is being extended 
to the five new boilers required for the 
Islington extension. 

A new patent was introduced into this 
plant with success. A difficulty experi- 
enced with elevators was the inability of 
dumping, say, ten tons of coal into the 
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hopper with any hope of its being easily 
picked up by the buckets. These buckets 
take on an average about ten pounds of 
coal each, and each bucket in ploughing 
through a heap would experience a strain 
which it and the chains were not, as a 
rule, made to stand. Therefore an auto- 
matic feeder was designed to take the 
weight of coal and in revolving made to 
feed just sufficient material to charge each 
bucket. For Durham or similar soft coal 
a sliding door working on same angle as 
elevator can be fitted on boot and worked 
by eccentric with concomitant levers to 
lift and alternately force same down 
through coal to open and shut opening 
and thus feed without overloading ; 
amount of travel could be regulated by 
altering throw of eccentric. This device 


is not serviceable for hard coal, because a 
lump coming between door and bottom of 
opening would injure the working gear, 
which it does not do with soft coal. A 
similar idea, but embodying shaking shoot 
to feed coke, instead of roller or slide as 
for coal, has turned out a great success. 


It feeds from a load of 20 tons of coke 
regularly to elevator boot. 

The engineer to the company has also 
introduced an ash plant in which the 
tipping trucks carrying ashes are run 
alongside an elevator boot and tipped into 
same, the ashes then being lifted into tank 
having hoppered bottom. Carts are 
brought under tank and a lever is pulled 
which actuates sliding door, and this being 
opened the ashes are fed into carts. 

In considering the question of stoking 
conveyors, most engirfeers consider they 
are debarred from utilising those having 
no mechanical stokers. Although a battery 
of boilers fitted with automatic stokers 
lends itself to the introduction of con- 
veyors, it does not follow that their adoption 
is not beneficial where boilers are hand- 
fired. The Deepfields Company, at 
Bilston, Staffordshire, introduced in 1898 
a conveyor to carry screenings from a 
rotary screen some fifty feet to front 
of three boilers. This small coal is 
shovelled on to grate in usual way. The 
plant fulfils the purpose for which it was 
supplied, and the engineer informed me 
it has as yet not cost a penny in repairs. 
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Many similar arrangements are at work, 
especially in Lancashire. 

While dealing with coal handling plants, 
reference may be made to an installation 
of conveyors erected in 1896 to feed 
twenty-two rivet heating furnaces at the 
works of James Miller & Co., Coatbridge. 
These furnaces heat the bars for forty 
rivet-making machines of an automatic 
type. The coal from railway wagons is 
fed into elevators at a fixed price of 2}d. 
per ton, and the forty furnaces are worked 
by three men, whose wages are 255s. 
per week each, the conveyors being 
attended to by the man who oils and 
looks after the forty rivet-making machines. 
The first cost of this plant was about 
4700, including erection, and £10 a year 
will cover for all repairs and upkeep. 

In a plant for storing coal at Jersey the 
coal is shot from carts into crusher over 
elevator and then lifted into two longitu- 
dinal pushplate conveyors, which discharge 
into store. The engineer and manager 
wrote tome stating that one great benefit 
obtained from this arrangement is expedi- 
tion, and that it allows them to use 
steamers instead of sailing vessels for 
bringing over the coal. They formerly, 
by a truck arrangement, discharged at 
most roo tons a day, the cost of trimming 
in store averaging 2$d. per ton; now they 
handle 300 tons a day at an average cost 
of $d.aton. The plant was introduced 
in 1893, and the wear and tear, according 
to Mr. Morris, has been very little, as, 
after dealing with 70,000 tons of large 
coal, the repairs have not exceeded £20, 
that is about 2} per cent. on outlay, not 
for one year, but for the five years. This 
plant is going to be taken down and 
re-erected in a new twin coal-store, where 
it will share the work of a new plant 
supplied for the neighbouring store. 

In 1889, a coal plant was put in at the 
Kensal Green Gas Works, consisting of 
scraper and tray conveyors and bucket 
elevators. Nothing was heard of the 
plant till this year, when a wire* was 
received asking for a new top wheel to be 
sent for elevator. This is the only order 
yet received for a replace part, and it 
appears that the plant has worked most 
successfully without the makers ever 

















FIG. 9.—-CROSS ELEVATOR FOR COKE, DELIVERING TO BARGE. 


hearing about it, although other manu- 
facturers of similar machinery have been 
referred to it by users as an example of 
ar unsatisfactory installation. 

In electric power stations, the consulting 
engineers, who are mostly Americans, have 
“gone nap” on the gravity bucket con- 
veyor-elevator, and for dealing with a large 
quantity of coal in a short time—as with 
the plant at Metropolitan Street Railway 
of New York—there is no doubt that this 
conveyor has proved a trustworthy and 
desirable transporter in respect of noiseless 
and smooth working. But when these 
200 tons an hour coal-conveyors have the 
duty placed on them of clearing ashes 
away on the return journey, then it is 
doubtful if the result is all that could be 
desired. For instance, on the new plant 
at Glasgow the total length of conveyors 
will be about 800 ft. each, and we think it 
is an indubitable fact that to dump sucha 
gritty residual as ashes on to an expensive 
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conveyor of this pattern is 
an undesirable method, more 


especially considering that, 
for a boiler-house only about 
220 ft. long, a length of con- 
veyor of 800 ft. is being put to 
this objectionable use, because 
the return length of conveyor 
has to go back in roof of the 
house over coal pockets. 

Again, with the combined 
system, to drive ash plant, you 
have also to provide power to 
run the empty coal portion, 
and, in addition, there is the 
difference in power required 
to drive a separate ash plant 
with capacity of say five tons 
an hour, and for driving the 
ash-coal plant which has a 
capacity of 200 tons an hour. 
As with wet ashes, it is not 
improbable that some will 
cling to the buckets, it follows 
that there is a chance of dirty- 
ing the coal when same is fed 
into a messy bucket. Another 
point is that, on this style of 
conveyor, having double chains 
fitted with rollers to carrysame, 
the required amount of power 
to haul these travelling rollers is obviated 
when a conveyor with stationary carrying 
rollers is used. Perhaps the worst point 
about the gravity bucket conveyor, how- 
ever, is the initial cost and subsequent 
upkeep account. In the New York 
Station there is a separate bucket con- 
veyor for the ashes, but this delivers into 
the bottom strand of coal conveyor at the 
point where same leaves the building to 
cross the yard to canal, where it is located 
to barges. 

At steel works, an old idea was to use 
small elevators and spiral or screw con- 
veyors to lift and deliver coal to gas- 
producer mouths; but, with the intro- 
duction of such colossal plants as at 
the Lanarkshire Steel Co., in Scotland, 
where there are hundreds of gas-producers 
in four or five parallel rows, the small 
“one-horse” plant has been lost sight 
of, and engineers are now adopting 
hydraulic truck-tipping machinery and 
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automatic transmission plants on a stu- 
pendous scale, the operating of which 
might be succinctly summarised as follows: 
Coal trucks come in on the railway siding, 
being made with patent sliding bottom so 
that, by screwing open the same, mixed coal 
is fed into a 20-ton hopper, under which 
is fixed, in such a position that it forms 
part of the bottom of hopper, a 3-ft. wide 
slow-running plate belt or tray conveyor, 
which, in working, draws off a run of coal 
and feeds same over or through a screen 
(dependent upon size) to the elevator boot, 
the small going direct and the large through 
a two-roll breaker. With ordinary railway 
trucks, as used at the Lanarkshire Steel 
Co., it is advisable to apply hydraulic 
or screw rams made to swivel in lifting the 
truck by the back axle, the front wheels 
serving as the tipple shaft, and the coal is 
consequently made to slide out at end 
into the aforementioned hopper. An alter- 
native plan is to install a rotary tipple, as 
used in collieries for upsetting tubs, the 
appliance consisting of two or more rings 
about 18 ft. diameter, braced together 


3- I10,—CROSS CONVEYORS FOR COAL FITTED ON ROOF OF BUILDING 73 FEET HIGH. 








with angle and channel irons which are 
provided with rails to carry the railway 
truck. This truck being run into position, 
a clutch is thrown into gear, the tipple 
revolves and dumps coal out of wagons 
into hopper. 

From breaker or screen the coal is 
gravitated to elevator boot, which cannot 
be overloaded owing to capacity of auto- 
matic feeder belt under hopper, and the 
36-in. buckets elevate the fuel to a height 
of about 30 ft., where they pitch into a 
main conveyor traversing laterally across 
the parallel rows of gas producers. Over 
each row is a conveyor (or, of course, two 
if the elevator is in the centre with pro- 
ducers on right and left hand), which 
delivers into a separate measuring chamber 
holding a supply over bell-mouth on each 
producer, these being so fixed at the side 
of opening that “tickling” or probing of 
coal in the producers, which is sometimes 
requisite, is not hindered. Thus, with the 
exception of the upsetting of railway truck 
and opening of doors in measuring cham- 
bers, the task of getting coal from wagons 
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into the producers calls for no labour 
excepting the man to look after motors 
and oil machinery, which operation, if 
regularly and conscientiously performed, 
calls for a minimum amount of time and 
expense. 

The illustrations which accompany this 
article have been most carefully selected 
by the editor out of a very large number 
taken, procured or purchased by the 
writer from places all over the world, and 
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vator boat, from which it is lifted by 36-in. 
wide buckets, fixed on double strands of 
endless chains, and pitched over top 
sprockets on to cross conveyor, which 
locates material on to two longitudinal 
conveyors at right and left, and these 
conveyors (one of which is shown on 
photo) are 621 ft. long, arranged to 
deliver from the altitude at which they 
are fixed all over the stores. The con- 
veyor shown delivers also over end on to 





FIG. II.—DOUBLE-CHAIN PICKING CONVEYOR, USED TO TRANSPORT CEMENT, 


the intention is to make them tell a col- 
lateral tale to supplement the text, con- 
sequently they are not referred to in detail 
like usual illustrations. 

No. 1 shows a 30-in. wide joggled steel- 
plate belt conveyor, used for transporting 
gritty and large materials, the one photo- 
graphed being erected in a large stores on 
the Manchester Ship Canal. Grabs lift 
the phosphate rock out of ships and dump 
same through a grating having g-in. sq. 
apertures, which directs material to ele- 


an’ obliquely fixed conveyor about 300 ft. 
long. The whole plant was designed and 
guaranteed to lift 60 tons per hour, but 
very often a capacity of 85 tons is reached 
and maintained over a considerable period. 
Over 85,000 tons have been raised, and 
the repairs have been very small and un- 
costly. Each section of plant is separately 
driven by electric motors. 

Illustration No. 2 shows a travelling 
tower transporter for discharging materials 
in bulk at rate of 50 tons perhour. These 
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towers are exceedingly useful for unload- 
ing boats, and are sure to effect economy 
on large coal wharves, especially if auto- 
matic weighers and conveyor transporters 
are used to fill and subsequently empty 
coal stores. 

No. 3 gives a good idea of such a coal 
wharf, while No. 4 shows more clearly the 
application of the jib to suit steamer, the 
arm on water-side being made to hinge 
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London gas works. The elevator shown 
receives coke from a cross conveyor that 
is fed by two longitudinal conveyors, one 
on each side of the through-benches of 
horizontal retorts. The coke is drawn 
from retorts by a machine and dropped 
directly on to conveyor, which consists of 
steel joggled plates attached to 12-in. pitch 
chain fitted with rollers and traversing 
the watertight steel trough, the plates 


FIG, 12.—FORM OF TRANSPORTER FOR CONVEYING QUANTITIES OF MATERIALS OVER UNEVEN 


GROUND FOR 


up. No. 5 shows a similar but larger 
transporter, which was supplied for hand- 
ling phosphates. 

The two travelling tables shown on 
illustration No. 6 receive coal from screens 
and carry same to railway trucks, the end 
being hinged so as to allow it to lower 
into truck, thus reducing fall of coal and 
obviating breakage. 

Photo 7 shows the outside section of 
a hot coke conveying plant erected in 
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LONG DISTANCES, 


being just submerged to prevent buck- 
ling through heat from coke. Quenching 
of coke is done at the end of these two 
conveyors before delivery is made to cross 
conveyor. ‘lhe elevator supplies cross 
conveyor fixed on top of storage hoppers, 
and delivery is made to carts, as shown, 
or over end into hopper feeding railway 
trucks. 

The next picture shows end of a 
“Smethwick” patent hot-coke conveyor 
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delivering to elevator, and this elevator 
feeds the cross conveyor shown on Photo 9. 
This delivers to cart, barge, or truck, and 
surplus coke is loaded on to stock heap, 
as shown. 

The two cross conveyors shown on 
Illustration ro are fixed in the roof of a 
building some 73 ft. above ground-level, 
and are for carrying coal received from 
elevators to long conveyors fixed over the 
storage tanks in an inclined retort-house. 

Details of a double-chain picking con- 
veyor used for cement are shown on 
Fig. 11. These plate belts can be used 
for a large variety of substances which the 
ordinary bucket or scraper conveyor could 
not advantageously handle. They are 
cheap, and yet can be worked with very 
little expenditure of power for many years 
with hardly any upkeep cost. 

The form of transporter shown on 
Photo 12 can be put down in many 
places where ordinary conveyors would 
not be applicable. Especially is it useful 
when materials in quantities have to be 
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carried through long distances over un- 
even ground. The photo was taken at a 
cement works on the Thames, where the 
plant is in operation receiving coke from 
a crane which unloads boats, and the 
ropeway is so arranged that coke can be 
deposited at any point along the line. 

Space will not permit me to extend 
the present article in describing the very 
complete and efficient plant put up by 
Hickman’s (Limited) Ironworks, Stafford- 
shire, to deal with their basic slag; or 
deal with other examples of conveying 
plants interesting to users of fuel and iron; 
so in conclusion I may add that it is in 
the power of the automatic material trans- 
mitter manufacturer to provide you with 
appliances to meet your views in almost 
any direction and extent; so lay your views 
before him and learn whether you are 
throwing money away, and tearing the 
hearts out of your employees by extracting 
from them work which should be accom- 
plished with their skilled assistance rather 
than laborious exertion. 
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R. WARRILOW was born at Martley in Worcestershire in 
M(\ 1877, and was educated at the King’s School, Gloucester, 
where he obtained the Dean of Gloucester’s Prize two years in 
succession. 

Mr. Warrilow commenced his electrical training in the 
service of the Cheltenham Corporation Electric Supply under- 
taking. After being engaged for some time with the Torquay 
Corporation, Mr. Warrilow entered the Switch and Rectifier 
Department of Messrs. Ferranti, where he carried through the 
designs of a special switch-gear for the Huddersfield Corporation. 
Mr. Warrilow was then appointed Engineer-in-charge at the 
works of the above body, superintending the erection of the new 








switch-board and being responsible for the running and repair of the electrical plant. 
Subsequently, Mr. Warrilow returned to Messrs. Ferranti, and is at present engaged upon the 
designs for 10,000 volt switch-gears for power and lighting purposes. 


EFORE introducing the reader to the 

piece of apparatus forming the 

subject of this article, it will be 

necessary to describe the various 
causes which have led to the production 
of the rectifier. By adopting this course, 
it will be easier to make the subsequent 
explanations clear than if the apparatus 
was described without some statement 
being made of those particulars which 
were instrumental in bringing about its 
manufacture. 

The first practical utilisation of electrical 
energy for lighting purposes was by means 
of arc lamps, and though the principal 
stimulus to electric supply has been given 
by private consumers using incandescent 
lamps, the problem of the application of 
arc lamps to street lighting has had to 
be met. A satisfactory solution of this 


problem is more necessary when it is 
considered that the supplying of street 
lamps enables the engineer to run his 
machines at higher load after the private 
consumer has put his lights out, ¢.e. during 
the all-night shift, the time of least 
From almost the outset of 


demand. 





electric supply there have been two 
distinct systems of generation adopted, 
that by alternating currents (of high 
tension) and that by direct currents (of 
low tension). ‘The relative advantages of 
one method over the other cannot be 
discussed here ; suffice it to say that in 
the production of light by an arc lamp the 
direct current was superior to its rival. 
Direct currents were, however, unsuitable 
for supplying energy over scattered dis- 
tricts ; the alternating current system of 
high pressure generation and transmission, 
with low pressure distribution, being 
especially suitable for such large areas. 
The principal differences between arcs 
produced by the respective currents were 
very marked. ‘The upper carbon of the 
direct current lamp was consumed at 
almost twice the rate of the lower carbon, 
and was almost twice the diameter ; con 
sequently it overlapped the lower carbon 
considerably. When current _ passed, 
apparently, from the upper to the lower 
of the two carbons, a crater was formed 
at the end of the top carbon, and this 
recess became so intensely heated that its 
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concave form acted as a reflector to the 
light rays. The lower carbon being of 
smaller diameter allowed these rays to 
pass unobstructed in a downward and 
outward direction, thus greatly increasing 
the illuminating power of the lamp by the 
provision of an automatic reflector. 

The alternating current arc did not 
produce these reflecting properties ; its 
carbons being of an equal diameter and 
burning away at an equal rate. A reflector 
hung over the arc gave it a certain advan- 
tage in distributing the rays, but this did 
not equal the distinct features of the 
direct current lamp. 

The difference in the illuminating power 
of the two arcs was proved by experiment 
to be strongly in favour of the direct 
current lamp. Professor Fleming, in 
1895, published in the Lectrician results 
of tests which showed that for a 582-watt 
lamp the direct current arc gives 1°16 
mean spherical candles per watt; whereas, 
with a 6o01-watt alternating current arc, 
83 periods, only o*51 mean spherical 
candles per watt were obtained. A 
periodicity of 50 gave better results, *547 
mean spherical candles being obtained 
from a lamp taking 596 watts. 

It will be seen from the foregoing that 
the alternating current engineer was 
seriously handicapped by the inefficiency 
of his arc lamps at the outset. Street 
lighting was a most desirable adjunct to 
his station, and it was moreover necessary 
that it should be as efficient as possible, 
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FIG. I. ~ ALTERNATING CURRENT CURVE, 
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FIG. 2.—RECTIFIED CURRENT CURVE. 


satisfying both himself and the public. 
In some of the earliest cases, the diffi- 
culties attendant on the alternating current 
arc seemed so impossible of immediate 
solution that a separate continuous current 
arc-lighting plant was installed by the side 
of the alternators in the station. Such 
an arrangement was not only illogical, but 
proved singularly inefficient, though it 
served to fill the gap until the appearance 
of more efficient apparatus. The pressing 
need for good street-lighting, however, 
still kept the question open ; the engineer 
being even more desirous of meeting the 
demand from one type of generating plant. 
This led to the erection of alternating 
current arcs connected either : 


(1) Three in series on a 100-volt circuit, 
or separate 100-volt transformers ; 

(2) Transformer for each lamp ; 

(3) A number of arcs in series off a 
transformer giving varying voltage 
and constant current. 


These attempts, though very laudable 
as illustrating that the problem was being 
boldly met, did not equal the results given 
by the direct current arc; consequently 
the solution had to be sought elsewhere. 
The fact that an alternating current fer se 
was unsuitable for efficient arc lighting 
caused the introduction of a piece of 
apparatus which changed the nature of 
the current so that for arc lighting it gave 
results equal to those produced by a 
direct current. 

The current induced in the armature of 
an alternator changes its direction of flow 
a certain number of times per second 
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varying from 40 to 100, according to the 
design of the machine. From zero the 
current rises to a maximum in one direc- 
tion, falls to zero and rises to a maximum 
in the opposite direction, falling again to 
zero, and so on; the cycle or alternation 
being diagrammatically represented by 
Fig. 1. If, however, a commutator in circuit 
with the armature is fixed on the alternator 
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commutator was actuated by a motor 
turning in exact synchronism with’ the 
alternator, and the same result was 
obtained as when the commutator wsa 
fixed to the shaft of the generator. A 
diagram representing the resultant current 
is shown in Fig. 2, where it will be clear 
on comparison with Fig. 1 that the current 
rises and falls on one side of the zero line 


FIG. 3.—RECTIFIERS AT THE PORTSMOUTH CORPORATION ELECTRICITY WORKS. 


shaft, and so arranged that at the moment 
of current reversal in the armature the 
commutator moves forward, the alternating 
current will become a uni-directional but 
interrupted current. Such an arrangement 
was adopted on the earliest alternators 
which supplied current to arc lamps in 
lighthouses on the coast of France. 
Subsequently the principle was embodied 
in a separate apparatus receiving current 
from the alternator bus bars. The 


only. It will be seen that the feeding of 
arc lamps from one generating plant of 
the alternating current type has been 
gradually arrived at by patient experiments, 
and the various difficulties encountered 
have been described. 

An account of the development of the 
rectifier may now be entered into. The 
introduction and the manufacture of this 
plant has been in the hands of one firm 
only, Messrs. S. Z. de Ferranti, Ltd., and 
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though the field has been quite free from 
competition, the necessities for improve- 
ments have been recognised, and have 
resulted in the production of a most 
efficient piece of apparatus. The first 
instalment of rectifiers was at the Ports- 
mouth Corporation Electricity Works in 
1894, when four units with their attendant 
switch-gear- were laid down. Fig. 3 is a 
photograph of the machines and a portion 
of the switch-board, which may be seen at 
the left-hand of the illustration. Each 
rectifier consisted of a synchtonous motor 
having two commutators, and a constant 
current transformer. This latter, which 
may be seen underneath the motor table, 
consisted of fixed primary coils, and 
secondary coils capable of adjustment by 
means of a link motion terminating in a 
lever provided with a sliding weight. 
When under current, the coils tended to 
move apart by repulsion, and their distance 
could be regulated by the adjustment of 
the weight on the lever. The arrange- 
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ment could thus supply a _ constant 
current at a varying voltage to the series 
of arc circuits. 

The motor, driven by a low-pressure 
current, turned two single break com- 
mutators, one at each end of the shaft. 
The secondary coils of the constant 
current transformer were connected each 
to a commutator, which was coupled in 
series with its fellow commutator. Brushes 
set at go degs., and carried on a frame 
actuated by a handle, conveyed the current 
to and from the commutators. The right- 
hand rectifier is shown with grinding gear 
attached; this consisting of an emery 
wheel driven by the motor for the purpose 
of facing up the commutator when it has 
become worn. 

The switchboard is fitted with ammeters, 
indicators for showing the direction of the 
current, reversing switches, and plug-cords 
for placing any rectifier on any circuit. 

The space occupied by these first 
machines necessitated the introduction 

of a more compact unit, and 
Fig. 4 illustrates the next stage 


in the development, in which 
the apparatus is practically self- 
contained. The constant-current 


transformer has its coils ar- 
ranged vertically, and the core 
is fixed to the standards which 
form the legs of the motor 
base-plate. The motor is pro- 
vided with a double-break high- 
tension commutator at one 
end of the shaft, while the other 
end is fitted with a commutator 
of similar break for the motor 
circuit. The transformer to 
the right of the rectifier body 
supplies the motor with low- 
pressure currents, the voltage 
of these being regulated by 
switches cutting in or out 
certain of the transformer wind- 
ings. On the left of the rectifier 
may be seen the water-break 
switch for closing the arc 
circuits gradually. The two 
contacts of the switch, one of 
which is mounted in an in- 
sulator at the top of the 
water-holder, and the other 
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at the bottom of the latter beneath the 
water, are connected together with a 
brass rod insulated with a heavy ebonite 
handle and washer. The gradual inser- 
tion of the arcs enables the spark at the 
brushes to be more easily regulated, besides 
preventing undue strain on the arc light- 
ing cables, by the steady increase of the 
pressure. The coils of the constant- 
current transformer are swung on knife 
edges, and by suitable links and weights 
their regulation may be easily effected. 
A dash-pot also tends to 
check any sudden movement 
of the coils. 

A further modification is 
shown by Fig. 5, where the 
coils of the constant-current 
transformer are operated by 
a rack motion, provided with 
adjustable weights and a 
dash-pot. The high-tension 
brush-rocker has’ been 
strengthened with a view to 
steadiness, and an ammeter 
is inserted on the motor side 
for regulating the motor 
current. The high-tension 
commutator, which is similar 
to the previous type, can 
here be plainly seen. It con- 
sists of two inner and two 
outer rings. The former are 
divided into four parts in this 
case (though eight parts are 
made for high periodicities), 
two opposite segments being 
joined together, the other 
two being connected to the FIG. 
outer rings. The breaks 
between the segments of the 
inner rings are shown by Fig. 6, A, in which 
the principle will be made clear. By the 
adoption of this break the spark which is 
occasioned by the interruption of the 
circuit is broken up. The connections 
of a rectifier are shown by Fig. 7, where 
A shows the current passing in one direc- 
tion to the brushes, and B illustrates the 
passing of the current in the opposite 
direction ; while both 4A and # make it 
clear that a unidirectional current flows 
to the lamps. The brushes, one on each 
of the inner rings, are in turn  short- 
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circuited by a segment, and open-circuited 
to feed the outer rings by the following 
segment, at each quarter-turn of the com- 
mutator. This shows that whatever the 
direction of the current on the transformer 
side of the commutator, a current of one 
direction only will pass to the lamps as 
long as the motor is turning. Referring 
to the figure, C is the commutator, JV the 
water-break switch, 4 A the secondary 
coils, B the primary coils, and J7/ the 
motor transformer. 





S.—VIEW OF RECTIFIER SHOWING FURTHER MODIFICATIONS, 


The motor connections are shown by 
Fig. 8. The armature or stator A is fixed 
—i.e. does not rotate, though it can be 
adjusted slightly, the fields # forming the 
moving portion of the motor ; C is a two- 
way switch, D a 1o-ohm resistance, and 
E a four-part commutator ; while /'is the 
regulating switch for varying the field 
voltage. When starting, the field is placed 
across the transformer secondary, in circuit 
with the 1o-ohm resistance and in parallel 
with the armature. When synchronism is 
attained, the brushes in the meantime 
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FIG. 6.—SECTION THROUGH COMMUTATOR, SHOWING BREAKS 


BETWEEN SEGMENTS. 


having been moved forward about go degs., 
the two-way switch is put over, cutting 
out the 1o-ohm resistance and placing the 
field, excited by a unidirectional current, 
in parallel with part of the armature. 
The most suitable voltage for running 
may be obtained by the regulating 
switch. 

Fig. 9 illustrates a complete rectifier 
of the last pattern, with its switch- 
gear for three rectifiers and _ three 
circuits. Surmounting the whole 
switch-board is the high-tension volt- 
meter, protected by oil-break fuses 
and fitted with a plug which may 
be inserted in the sockets of any 
circuit for the reading of its pres- 
sure. The upper part of the body 
of the main board is fitted with 
slate panels which hinge forward on 
their lower edges to render the back 
connections accessible. Each pane! 
is provided with plug and cord (kept 
in tension by a porcelain weight), 
plug sockets, pole indicator, and am- 
meter. The plugs and cords are con- 
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nected to the ends of the 
circuit cables, the sockets 
being coupled to the rectified 
currents from the rectifier in 
such a way that by the’ inser- 
tion of a short circuiting plug 
two circuits can be put in 
series with one another and 
fed from one rectifier. The 
hinged panel deals with the 
rectified currents only; the 
alternating currents, to the 
primary of the constant 
current transformer, being 
passed through an oil-break 
fuse from one of two bus 
bars fixed below the hinged 
slates. Two of these fuses 
may be seen on the floor to 
the Jeft of the rectifier. The 
currents supplying the above- 
mentioned bars are carried 
from the main switch-board 
through switch, ammeter and 
fuse, so that all arc circuits 
can be controlled from the 
central distributing — board. 
After considerable — experi- 
menting, the rectifier has arrived at 
the standard type shown in Fig. 10, 
and comparison with previous makes 
will at once make the chief points of 
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FIG. 7.—DIAGRAM SHOWING CONNECTIONS FOR RECTIFIER. 
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difference evident. The modi- 
fications have been effected with 
a view to greater safety and re- 
liability. The chief alteration is 
the fixing of the high-tension 
brushes and the shielding of the 
commutator with a _plate-glass 
guard. The adjustment of the 


spark effected by the rocking Feddeq 


of the brushes in previous types 

is brought about by rotating the 

motor armature. The improve- 

ment in the appearance of the 
rectifier alone is a great feature of this 
change, which has also added consider- 
ably to the easy manipulation of the 
apparatus. The reliability of the syn- 
chronous motor is much increased by the 
lengthening of the motor bearings and 
the duplication of the brushes on the low- 
tension commutator. 


FIG 9-—-LATEST PATTERN OF FERRANTI RECTIFIER. 
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3. 8.—DIAGRAM SHOWING CONNECTIONS FOR MOTOR. 


The constant current transformer has 
its coils mounted in frames which run on 
steel balls ; the frames being linked to a 
dash-pot filled with a certain weight of 
shot. Regulation is thus carried out quite 
independent of adjustable weights, and 
friction of the moving parts is no greater 
when the coils are wide open than when 

they are close together. The 
motor transformer coils are 


“sandwiched” between the two 
fixed primary coils, thus dis- 
pensing with an external trans- 


former,, and minimising the 
space occupied by each recti- 
fying unit. The water-break 
switch is made double pole 
and double break, and _ its 
insulation is such that it is 
impossible to receive a shock 
by coming into accidental con- 
tact with it. ‘The water holder, 
moreover, is made free from 
leakage by a special construc- 
tion which has given great 
satisfaction. 

The development of the 
rectifier having been con- 
sidered, a few remarks on its 
advantages may now be made. 
First and foremost, the ap- 
paratus enables the alternating} 
current engineer to compete 
with, if not excel, the direct- 
current system in supplying arc 
lamps from one generating 
plant, and the economies 
effected thereby are very 
marked when compared with 
the old plan of having two 
types of generators to supply 
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arcs. With a Brush arc lighter (30 kilo- 
watts) driven by its own engine, the 
mean efficiency was found to be about 
50 per cent. This figure has been ex- 
ceeded in America with large units, but 
such instances are rare. 

For a modern steam alternator, an 
average efficiency of 89 per cent. may be 
taken as not unusually high, and for a 
rectifier an average of go per cent. will be 
a fair figure, so that the combined efficiency 
of alternator and rectifier will be about 80 
per cent., as compared with 50 per cent. 
for separate arc lighting plant. ‘The com- 
parison, however, does not end here. A 
30-kilo-watt arc lighter rope driven from a 
horizontal engine will occupy 500 sq. ft. 
of floor space, this leaves 2 ft. round the 
plant. for attendance. A similar plant 


when direct driven would occupy only 
220 sq. ft., so for each case a floor, space 
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FIG. 10.—STANDARD PATTERN OF FERRANTI RECTIFIER. 
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of 16 and 7 sq. ft. per kilo-watt respectively 
is taken up. 

A modern 300-kilo-watt alternator will 
occupy about 500 sq. ft. or 1°6 sq. ft. per 
kilo-watt, and if this alternator supplied 
300 kilo-watt of rectifiers an additional 
200 sq. ft. must be added to the above 
figure, making the total floor space occu- 
pied 2°3 sq. ft. per kilo-watt. Comparing 
this with the 30 kilo-watts of plant for 
rope or direct driving a Brush arc lighter, 
the balance in favour of the rectifier is 
very great, and its importance cannot be 
too clearly marked. ‘The light given by a 
rectified current arc is practically equiva- 
lent to that supplied by a continuous 
current, as in each case the carbons are 
of different sizes, and a crater or reflector 
is formed in the top carbon. 

Another point which is worth mention- 
ing here is the possibility which the recti- 
fier affords of increasing the 
flexibility of a lighting system. 
In a modern direct-current 
station it is usual to place 
a certain number of lamps 
(varying with voltage em- 
ployed) in series across the 
mains, the combination being 
turned on and off from a 
certain lamp. This arrange- 
ment is cheap in its first 
installation, but it possesses 
the disadvantage of placing a 
most important section of the 
lighting beyond the control of 
the staff at the works. More- 
over, should a breakdown to 
the plant occur at the station, 
all lights would be extin- 
guished, by reason of both 
public and private supply 
being given from one set of 
mains. The same applies in 
the case of a fault on a main 
feeder. Where separate arc 
mains are laid, as is necessi- 
tated by the use of rectified 
currents, the two systems 
may be kept separate during 
times of heavy load (when 
mishaps are most likely 
to occur) by supplying the 
arc lamps fiom a separate 
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alternator, which may, however, be run at 
or near its full output. When the “peak” 
of the demand has dropped, the two 
systems may be again connected together. 
This arrangement may seem illogical at a 
casual glance, but when the advantage 
gained by the independence of the two 
systems during the most trying hours of 
the supply are considered, the apparent 
absurdity of the system will disappear. 
A certain flexibility is obtained by lighting 
the two sides of a street by separate mains, 
but a breakdown of plant (by no means an 
impossible event) would probably extin- 
guish all lights for a time. The develop- 
ment of the rectifier has occupied a 
comparatively small space of time, but the 
results have been none the less marked 
by that circumstance, and such a state- 
ment speaks well for the way in which 
manufacturers meet and overcome diffi- 
culties. That these difficulties have been 


very great is beyond question ; but they 
have been as nothing to that obstacle to 
be surmounted which has prevented many 
a good thing becoming more widely known, 
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viz., “ prejudice.” That there was some 
ground for reserve in adopting rectifiers in 
their earlier stages is true; such grounds, 
however, are no longer tenable, as the 
apparatus has stood the best possible test 
applicable—the test of time. 

The rectifier, like any other form of 
apparatus, will, no doubt, in years to come 
be no longer used ; but this will not alter 
the fact that it has met a pressing demand 
in placing the much-abused system of 
single-phase alternating current on an 
equal basis with its rival, the direct 
current, in the matter of street-lighting. 
Improvements in the alternating current 
lamp, either of the enclosed or open type, 
will be chiefly instrumental in dispensing 
with the services of rectifiers; but, until 
such changes are effected, the system may 
be reckoned upon to hold its own ‘against 
all comers. 

In conclusion, the author begs to thank 
Messrs. Ferranti for their kindness in 
supplying him with the photographs which 
illustrate this article. 
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She Jown Refuse Problem, and 
its Relation to Steam Production. 


By WILLIAM H. MAXWELL, Assoc.M.Inst.C.E. 


(Continued from tage 441.) 


THE MELDRUM DESTRUCTOR. 
HE Meldrum “Simplex ” Destructor 
is a modern type of furnace (see 
Figs. 4, 6, and 7), combining the 
efficient cremation of the refuse 
without nuisance with the production of a 
large amount of steam power. At Rochdale, 
Hereford and Darwen may be seen four 
cells of this type, developing some 275 to 
350 1.h.p. per hour continuously, and 
installations have also recently been com- 
pleted at Burton, Hunstanton, Blackburn, 

Shipley and e!sewhere. 

The general design of this destructor 
differs widely from that of those pre- 


viously named, and does not in any way 


follow upon the lines of previous types. 

The destructor is practically one long 
cell, fed and clinkered at four or five 
different furnace mouths according to the 
number of grates installed, and, by this 
means, an approximately uniform tem- 
perature is maintained throughout. The 
grate areas are arranged side by side, 
separated only by dead-plates. The ash- 
pit, however, is divided into sections 
corresponding to the grate areas, in order 
to localise the forced draught. Each 
section is closed air-tight by a cast-iron 
plate, and there is an air-tight door for 
the removal of fine ash. 

The refuse is shot from the tipping 
platform over the cells into a “ hopper” 
opposite and near the mouths of furnaces, 
and from here it is shovelled into the 
cells by hand. Hopper feeding direct 
into the furnaces may, however, be applied 
if desired. 

For each furnace two patent Meldrum 
steam jet blowers are provided, and these 
deliver any required pressure of forced 
draught up to 6 ins. of water column. 
The degree of blast generally adopted is 
about 1°5 ins. of water. It has been 


ascertained at Rochdale, from careful tests 
made by condensing the whole of the 
steam from the nozzles by means of a 
long coil, that from 14 to 15 per cent. of 
the total steam generated by the destruc- 
tor is expended in the “ Blowers.” At 
Darwen the percentage is about the same, 
thus leaving good net steaming results. It 
will be interesting also to note, by way of 
comparison, that at Shoreditch the electri- 
cally driven air fans also absorb 14 per 
cent. of the current produced. 

The gases or products of combustion 
either are carried over the different grate 
areas and over a firebridge to the boilers 
or chimney shaft, or are taken off at the 
back of each cell into a flue which then 
conveys them to the boilers or shaft. 

The grates are fitted with patent locking 
fire-bars to prevent lifting when the cells 
are clinkered. 

After passing over the fire-bridge com- 
mon to all the grates, the heated gases 
enter a combustion and settling chamber, 
the temperature of which, by actual test, 
is found to be between 1800° and 2200° 
Fahr. This high temperature is adequate 
to ensure the perfect cremation of the 
vapours from the refuse, and the gases 
may with safety be passed on to the 
boilers, in which from one to two pounds 
of water can be evaporated per pound of 
refuse. 

The heat in the flue gases, after leaving 
the boiler, is again made use of in heating 
the air supplied to the furnaces. This is 
done by means of an air-heater or con- 
tinuous regenerator placed just beyond 
the boiler before the gases escape away 
into the main flue leading to the chimney 
shaft., The air heater consists of a 
number of cast-iron pipes, through which 
the gases pass. The cold air circulates 
round the outside of the pipes, and is 
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delivered to the furnaces through the 
patent Meldrum blowers at a temperature 
of about 300° Fahr. 

The system also includes a method of 
heat storage by the provision of high- 
pressure boilers of large capacity; the 
object being that, when energy is required, 
as for electric light or power works, a 
reserve of steam may be accumulated 
during periods of light load for use at 
times of maximum demand. 

The process of clinkering is assisted by 
the use of tipping bars or dead-plate, 
arranged so that the red-hot clinker is 
dropped into a trolley in the ashpit, where 
it is allowed to remain for a short time to 
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supply of refuse of about 40 tons per 
day. 

At the Corporation Sanitary Works, 
Rochdale, a destructor of the Meldrum 
type has been in successful use for several 
years, and consists of four “Simplex” 
grates, having a total grate area of 
go sq. ft. with two 30 ft. by 8 ft. 
Lancashire boilers, the steam from which 
is used in connection with the manu- 
facture of manure. The refuse burnt is 
ordinary town refuse, without screening 
of any sort, and the furnaces consume 
from 53 to 66 lbs. of this material per 
square foot of grate area per hour. The 
consumption of a low temperature furnace, 


FIG. 4.—THE MELDRUM DESTRUCTOR (SEC TIONAL ELEVATION). 


give off the greater portion of its heat, and 
is then removed {in its less heated state. 
The firing doors are made in two parts, 
lined with firebrick, and each part is 
worked with a counterbalance weight so 
that the stoker need lift one half only at a 
time, thus screening him from the great 
heat of the cell. 

There is a mattress chamber, so ar- 
ranged that the gases from the burning 
material pass over the fire and under the 
glowing arch of the grates before entering 
the combustion chamber. 

A Meldrum destructor having go sq. ft. 
of grate area, and consuming at the rate 
of 40 to 45 lbs. of refuse per square foot 
of grate per hour, will be adequate for 
a population of 50,000 yielding a total 


burning about 6 tons per cell per 24 hours 
with a grate area of 25 sq. ft., works out at 
about 22°4 lbs. per sq. ft. as compared 
with the above. 

The furnace gases evaporate from 1°5 
to 2 lbs. of water per Ib. of refuse burned, 
and the total ih.p. developed per hour, 
calculating upon 20 lbs. of steam per i.h.p. 
hour, is about 350 h.p. The whole of 
this power is not at present utilised, and a 
portion is allowed to run to waste. 

The cost of burning the refuse is 7*5d. 
per ton for labour, or, including super- 
vision, about rod. per ton. Houses are 
erected close up to the Rochdale De- 
structor Works, being separated only by 
the width of the street. 

The following results of the perform- 
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ances of this destructor were ascertained 
by the superintendent of the works at 
trials conducted under ordinary everyday 
working conditions : 
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with the Corporation Electricity Supply 
Station, and commenced working in Sep- 
tember, 1899. The heated gases from 
the furnaces, after passing through the 





Dura ation of test. 

Total refuse destroyed . 

Refuse burned per hour (90 sq. “ft. grate area) 
per sq. ft. of grate area 


Test B. 


6 hours 

11°4 tons 
4,256 Ibs. 
47°3 lbs. 


6°5 hours 
14°3 tons 
4,945 Ibs. 
54°9 lbs. 


9 . 
Number of boilers used (plant consists of two 30 ft. x8 ft. two one 


Lancashire boilers) 
Temperature of feed water 
Total water evaporated ... 
Water evaporated per hour 


Equivalent evaporation from and at 212° 

Water evaporated per Ib. of refuse 

Equivalent evaporation from and at 212° 

Average steam pressure per sq. in. as ‘ 

Percentage of CO, in products of combustion 
CO ~ - _ 

P ercentage of free oxygen 

Highest temperature in combustion chamber.. 

Lowest *9 a ” 


” 


Cost of labour for burning the refuse 


52° Fahr. 
47,400 lbs. 
7,290 lbs 


53° Fahr. 
42,072 lbs. 
7,012 lbs. = 
re 7018 = 350. h.p. 
"s 3431 Ibs. 
1°64 lbs. 
1°97 lbs. 
113 lbs. 
15°9 lbs. 
nil 
22 
1,988” Fahr. 
1.290° Fahr. 


8,820 Ibs. 
1°47 lbs. 
1°78 Ibs. 
114 lbs. 





74d. per ton 74d. per ton 





At the Hereford Sewage Outfall Works 
two destructor furnaces (with four cells) 
were erected in 1897 by Messrs. Meldrum 
Bros. of Manchester, the steam generated 
being employed in pumping sewage and 
other work. Fig. 5 is a general view 
of the destructor buildings. About 
54 lbs. of refuse are burnt per sq. ft. of 
grate per hour, evaporating 1°82 lbs. of 
water (from and at 212° Fahr.) per Ib. 
of unscreened ashpit refuse, giving a 
total water evaporation of 2,980 lbs. per 
hour per boiler, which is equivalent to 
21900 149 ih.p. per hour at 20 lbs. of 

20 
steam per h.p. The boilers, of which 
there are two of the Galloway type, are 
22 ft. long by 6 ft. 6 in. in diameter. 
There is‘no regenerator. 

At a trial conducted by the City 
Surveyor in 1898, the plant gave the 
results which are tabulated on following 
pages, and thus will be of interest. 

A Meldrum destructor (Figs. 6 and 7), 
of 104°5 sq. ft. grate area has recently 
been laid down at Darwen in conjunction 


combustion chamber, heat two Lancashire 
boilers (each 30 ft. by 8 ft.), and then 
proceed to the regenerator placed at the 
end of each boiler. By this means, the 
air which is drawn into the furnace by the 
forced draught is heated to 350° Fahr. 
Each boiler works up to a pressure of 
200 Ibs. per sq. in. 

The electric plant at present consists 
of three direct-coupled units in position, 
two of these, consisting of Bellis engines 
and Siemens bipolar generators, having a 
capacity of 150 kilowatts, the engines being 
rated at 250 h.p. The third set is a 
450-h.p. Bellis engine and a 300-kilowatt 
multipolar generator by Messrs. Mather & 
Platt, while another unit is being supplied 
by Messrs. Bruce, Peeble & Co. The 
engine beds for two more units have been 
prepared, and these units will be consider- 
ably larger. There is space in the present 
building to provide for at least 2,500 h.p. 
before it will be necessary to extend. 

Besides running the lighting load of the 
town, energy is also now supplied for the 
Corporation tramway system, which was 
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DEscripTION. 


Duration of test. 

Class of fuel burned 

Total weight of refuse burned — 
Weight refuse burned per hour 


»» burned per sq. ft. of iil area per ‘hour ... 


Percentage of clinker 

Total water evaporated 

Water evaporated per hour 
‘i ae per lb. of refuse, actual . 
99 ” 

‘Temperature of feed-water 

Average steam pressure 

at blowers 


” ” 


+ air pressure under grates by water gauge 
‘ chimney pull, by water gauge 
ne temperature by copper test in combustion chamber 
- of waste gases at chimney base 
percentage of CO,, by econometer ' 
és », free oxygen, by Orsat apparatus 


= from and at 212 


Resuct. 


10 hrs. 
Unscreened ashpit refuse 
19,712 lbs. 
1,971 lbs. 
54°75 lbs. 
25°56 per cent. 
29, 800 lbs. 
2,980 lbs. = 288° = 149 i.h.p. 
ia Ss 1°51 lbs. 
Pam. s 1 ‘82 lbs. 
48° Fahr. 
70°92 lbs. 
65°21 lbs. 
1°82 ins. 
*375 ins. 
2,000° Fahr. 
715°12° Fahr. 
16°27 per cent. 
3-74 per cent. 





opened about a year after the completion 
of the electricity works. 

The total length of the tramway line is 
2°83 miles, and is worked jointly with the 
Blackburn Corporation, the cars of both 
authorities running throughout the route. 
The cars have to climb gradients in one 
case as steep as 1 in 14. A large propor- 
tion of the power required is obtained 
from the destructors, and with the normal 
tramway or lighting load taken singly it is 
unnecessary to use any coal. ‘The refuse, 
consisting of ordinary town refuse, with 


fish-market, and abattoir offal, is thrown 
on the fires from iron pails holding about 
8olbs., and although temporarily deadened, 
the fires are not sufficiently interfered 
with to affect the supply of steam. The 
charts from the steam register show that 
a regular pressure, averaging about 183|bs., 
is maintained by giving reasonable care 
and attention to the steam gauge. 

The following figures were obtained at a 
recent trial of the capabilities of the plant, 
in which every effort was taken to ensure 
actual daily working conditions :— 





DESCRIPTION. 


Duration of test . 


RESULT. 





48 hours (continuous) 


Nature of refuse = unscreened ashpit refuse 61°88 tons, slaughter- -house 
and fish-market offal, 2 tons ; av ed percentage of moisture, 


35 p-c- . 
Total quantity of refuse destroy ed 
», weight of clinker residue 
Temperature of feed water, average 
Water evaporated per lb. of re fuse, actual 
do. do. do. 
Average steam pressure per sq _ in. 
do. temperature of ante Feel chamber | 
Highest do. do. 
five times) 
Lowest temperature of combustion chamber .. 
Average temperature of flue after leaving boilers 
do. do. do. 


do. do. feed air from regenerator 


from and at 212° 


over (copper "melted 


regenerator 


63°88 tons 
19°5 tons (7° 6 ong cent.) 
I 
rs Ibs. 
1°55 ’° 
183 
1,633° F ahr. 


2,000° 

1,201 
793 
585° 
328° 











Figs. 8, 9, 10, and 11 are views of the 
inside of the destructor house at Darwen, 
showing the range of cells, furnace doors, 
mode of stoking, etc. 

The Hunstanton Urkan District Council 
recently completed the erection of a Mel- 


drum Destructor, designed for dealing 
with 12 tons of unscreened refuse per 
day of 24 hours, and for producing an 
evaporation of 40,000 lbs. of steam in a 
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of the furnace gases, to dry the steam 
passing from the boiler to the engines at 
the pumping station. The furnaces are 
hand-fired, and are of the general type, as 
already described. The blast is forced 
into the closed ash-pits bytwo of Meldrum’s 
patent steam-jet blowers (one to each ash- 
pit), having independent steam connec- 
tions from the boiler to the jets. By this 
means one-half of the furnace grate may 





FIG. 5.—HEREFORD DESTRUCTOR BUILDING. 


Cornish boiler, which is designed for a 
working pressure of too lbs. per sq. in. 
This is the first destructor of this type 
constructed in accordance with Meldrum’s 
patent “regenerative ” system, the aim of 
which is to provide a simple and effective 
means of heating the whole of the air 
supply to the furnaces by the absorption 
of heat from the chimney gases. 

The destructor cells and combustion 
chamber are situated at the front of a 
Cornish boiler, and at the rear is a 
Schwoerer superheater, placed in the line 


be working at full blast while the other is 
shut off for clinkering, and it is also con- 
sidered that this arrangement helps to 
keep the temperature of the combustion 
chamber constant and the boiler pressure 
steady. The steam to the boilers is 
passed through two superheaters, let into 
the cavities in the furnace lining, to check 
condensation and increase the efficiency 
of the blowers. 

The blowers are coupled to a cast-iron 
box in the ash-pit, which connects to the 
open end of an air conduit passing under 
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the cells and boiler-setting and connecting 
with the “regenerator” in the rear. The 
regenerator consists of a nest of cast-iron 
tubes of small diameter, and through 
which the cell gases are conveyed before 
they enter the main flue. Air is drawn 
by the blowers, which passes round the 
outside of these heated tubes, raising it to 
a temperature of 350 degs. Fahr., for sup- 
plying the furnaces and thereby maintain- 
ing its higher temperature. The gases 
from the furnace, after passing the fire- 
bridge into the combustion chamber, go 
through and around the boiler and the 
Schwoerer superheater, then through the 
regenerator tubes and into the main flue 
to the chimney. 

At Nelson a Meldrum regenerative 
refuse destructor has been recently com- 
pleted. (See General View, Figs. 12 and 13.) 
The steam power derived is considerable, 
and the Corporation are considering the 
laying down of a scheme of electric trac- 
tion to utilise the available power. The 
plant will probably deal also with the 
refuse of the neighbouring authority. In 
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the Nelson installation a special hopper 
(Fig. 12) has been designed for dealing 
with the butchers’ and fish market offal in 
an expeditious and sanitary manner, the 
material being shot into a dead hearth at 
the extreme end of the furnace, the gases. 
from the drying refuse having to pass over 
the whole length of 25 ft. of incandescent 
fire, and then through 14 ft. of the com- 
bustion and dust-settling chamber before 
passing to the boiler, whereby all possible 
fear of any fumes passing away uncremated 
is eliminated. Interesting results of a test 
conducted in December, 1900, are given 
below. The boilers, however, were not 
clothed at the time the test was made. 
The authorities at Shipley, Yorks, have 
put down a Meldrum destructor at the 
Sewage Works to deal with the town refuse, 
and to pump a normal flow of sewage of 
about 750,000 gallons per day through a 
lift of 47 ft. The refuse is of a mixed 
character, largely composed of night soil 
and other unpromising material, viewed 
from a steam-raising standpoint. It cont 
tains also a large percentage of marke- 





DESCRIPTION. 


Duration of test ... 
Number of cells ... ¥e 
Total grate area in sq. ft. ‘a bee 
Lancashire boiler 30 ft. x 8 ft. heating surface 
Ratio of grate to heating surface 
Refuse consumed, total . 

per hour 

per sq. ft. grate per hour . 
Percentage of clinker rémaining ‘ 
Water evaporated 

per hour, actual 


RESULT. 


94 hrs. 
4 
100 

986 sq. ft. 

1: 9°86 
54,180 lbs. 
5,793 lbs. 

57 lbs. 

21°18 per cent. 
68,580 Ibs. 
7,220 lbs, = 732° = 361 i.h.p- 


‘sa. from and at 212° Fahr. average 8,650 lbs. 

: sd maximum ... 9,380 lbs. 

“4 $s per Ib. of refuse, actual... 1°266 lbs. 
9 a from and at 212° Fahr. 1°516 lbs. 

per Sq: ft. heating surface per hour, actual es 7°3 lbs. 

9 ea 9 ,, from and at 212° Fahr. 8°77 lbs. 
Average temperature of feed-water 63°4° Fahr. 

ov steam pressure 118 lbs. 

percentage of CO, actual — 3 12°21 per cent. 

temperature of combustion chamber (17 readings) “é ee 2,200" Fahr. 


Highest 9 


Lowest 


Average increase "of temperature of air ssiats a regenerator 
+»  ashpit pressure ne a oP 
” time taken to clinker one fire 

Number of times each fire clinkered during test 

Average time between clinkering fires 


by melting pure nickel 
»” by thermophone 


2,650° Fahr. 
1,570. Fahr. 
282° Fahr. 
1°85 ins. 
5 mins. 36 secs. 
5 times 
1 hr. 49 mins. 








Vol. 4.—No. 23. 














FEILDEN’S MAGAZINE. 











CONTAINING HOPPER 





Fi evden 


FIG. 6.—DARWEN DESTRUCTOR: PLAN SHOWING CELLS, HOPPERS, AND HOT-AIR CONDUIT. 


garbage, butchers’ and fish offal. “An 
electric light plant is being installed to 
utilise the balance of steam over and 
above that required for pumping. The 
destructor was formally opened in March 
of this year. 

An arrangement has been installed at 
Aldershot very similar to that in use at 
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FIG. 7.—CROSS-SECTION OF DESTRUCTOR HOUSE. 


Hereford. The cells have been placed so 
as to utilise the existing Cornish boilers at 
the pumping station, and the saving in 
coal by the use of the refuse as fuel 
is given as equal to some £200 per 
annum. A further economy is effected 
by the use of the clinker obtained for 
filter beds, instead of coke, as formerly. 
There are two boilers, each 14 ft. 
by 4 ft. 3 ins.; and the cells are 
placed in front, each boiler being 
fired quite independently of the 
other. One boiler and its cells is 
quite equal to all demands forsteam. 

At Burton-on-Trent a two-grate 
“‘ Simplex ” destructor replaced a 
Jones’s cremator fitted to a bakery 
of four Manlove cells, the burning 
capacity of the new furnace being 
normally 20 tons per day of twenty- 
four hours. 

The whole of the refuse at 
Wrexham is dealt with in ten 
hours per day by a four-grate 
“Simplex ” regenerative destructor, 
and the taking of refuse from the 
neighbouring authorities is under 
consideration. 

The Lancaster Corporation are 
installing a scheme similar to that 
at Darwen, and will use the sur- 
plus power for electric lighting and 
traction. 
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THE BEAMAN AND DEAS 
DESTRUCTOR. 


The Beaman and 
Deas Destructor* is a 
modern high-tempera- 
ture furnace, introduced 
about six years ago, and 
may be seen in success- 
ful operation at Warring- 
ton, Dewsbury, Leyton, 
‘Canterbury, Llandudno, 
Streatham, Rotherhithe, 
Colne, and Wimbledon. 
From Fig. 14, which 
illustrates the furnace as 
installed at Leyton, the 
essential features of this 
destructor may be ob- 
served. These include 
a level firegrate, con- 
sisting of simple type 
stationary bars ; a fire- 
brick hearth, carried on 
girders and sloping at.an 
angle of about 52 degs. ; 
a high-temperature com- 
bustion chamber at the 
rear of the furnace and 
common to each pair of 
cells; a closed air-tight 
ash-pit with forced 
draught ; and provision 
for theadmission through 
small air-ducts of a 
secondary air supply at 
the fire-bridge. 

The material to be 
burnt is carted up a 
short incline to the top 
of a platform measuring about 8 ft. g ins. 
above the ground level, and is tipped direct 
over a hopper mouth about 1 ft. 6 ins. 
square, through which it is pushed on to a 
fire-brick hearth carried on T-irons, as 
shown in the accompanying illustration. 
At the bottom of the inclined hearth the 
refuse is received upon a firegrate area 5 ft. 
square, which is fixed level at a height of 
about 2 ft. 9 ins. above the floor of the ash- 
pit. The grate bars are of the ordinary 
stationary type, and are to be preferred 
to movable bars. They have spaces 


* Patent No. 15598 (1893) and 23712 (1893); also a 
Beaman and Deas Sludge Furnace, Patent No. 13029 (1894). 












FIG 8.—MELDRUM’S REFUSE DESTRUCTORS AT DARWEN. 


between them of only ¥;in., and the 
weight of fine ash passing through from 
a week’s work of five days, and burning 
about too tons of refuse, only amounts to 
about 3°5 cwts. 

Vertically under the fire-bridge, between 
the furnace and the combustion chamber, 
is an air culvert, on the top of which are 
the air-blast pipes. These pipes are 
usually about 12 ins. in diameter, and 
discharge into a hermetically closed ash- 
pit immediately under the fire-bars. 

Air-draught is used, and is supplied 
from fans at a pressure of about 2 ins. of 
water, and is regulated by the use of 


E2 
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baffle valves worked by handles on either 
side of the furnace, convenient for the 
stoker in attendance. ‘The forced draught 
tends to keep the bars cool, and to thereby 
prolong their life. 

The vapours given off by the charge 
drying on the sloping hearth pass through 
the fire, directly over the fire-bars and 
over the fire-bridge. The bridge is per- 
forated longitudinally with air-passages, 
which may be observed by reference to 
the figure. The miniature ‘flues or air- 
passages lead from a grated opening on 
the face of the brickwork outside near the 
lever for regulating the draught. These 
passages require to be regularly kept clear, 
or they soon get blocked. The air passing 
through the hot ducts creates a strong 
draught, and the air in the course of its 
passage becomes heated, is discharged 
near the top of the bridge, and thus meets 
the fumes passing over into the combustion 
chamber, and furthers their more perfect 
combustion by means of this auxiliary 
supply of heated oxygen; the principle of 
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the action being, in fact. somewhat similar 
to that of the Bunsen burner. The per- 
forations for the exit of the air-supply.should 
be situated where there will be the least 
risk of choking, and would give the best 
effect if placed on the fire-grate side of the 
fire-bridge, and not on the combustion 
chamber side, as shown, so as to get as 
much work done actually in the cell itself 
as possible. A practical difficulty, how- 
ever, will be to keep these holes clear of 
obstruction, and provision must be made 
for frequent and easy clearance of same. 
The combustion chamber, which attains 
an exceptionally high temperature, is pro- 
vided with large iron doors at each end 
for the admission of infected or other 
articles, and also for access for periodical 
removal of fine ash from the flues. In 
order to utilise the high temperature 
attained, a boiler is usually provided to 
each pair of cells. The boiler shown in 
the figure is a water-tube boiler of the 
Babcock & Wilcox type, and is heated 
by the gases from the combustion chamber, 


FIG. 9.— REFUSE DESTRUCTORS AT DARWEN: THE TIPPING PLATFORM. 
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which pass on their way to the main flue 
three times between the boiler tubes. 
A secondary furnace is provided under 
the boiler for raising steam with coal fuel 
when the cells are not in use. 

The cells are, of course, to be worked 
in pairs. When one cell is being re- 
charged with fresh refuse, and its tem- 
perature is low, the adjoining cell is at 
full red heat. Both cells discharge into 
one combustion chamber common to the 
pair, so that the heated gases from the 
hotter cell maintain the temperature of 
the combustion chamber, and so assist to 
thoroughly cremate the gases from the 
refuse in the other cell undergoing re- 
charging. When properly managed, a 
fairly uniform and high temperature is 
. thus maintained in the combustion cham 
ber, preventing the escape of obnoxious 
vapours. 

The action of the forced blast in the 
furnace throws up showers of small clinker 
particles, which fix themselves upon the 
roof of the cell in a stalactitic form. 





This coating covers the fire-brick lining of 
the cell, and protects it from thé action of 
the great heat. The stalactites obtained 
from the crown of the arch consist princi- 
pally of silica, alumina, oxide of iron, lime, 
magnesia, etc. 

The Beaman & Deas destructor will 
properly consume about 20 tons of house 
refuse per cell for twenty-four hours, or 
about 75 lbs. of refuse per square foot of 
grate area per hour, each cell having an 
area of 25 sq. ft. of grate. At Llandudno, 
where this type of furnace has recently 
been laid down in conjunction with an 
electric lighting station, the amount of 
refuse burned per hour per square foot of 
grate area is 71°7 lbs. 

At Leyton a battery of eight cells of 
this type deals with the house refuse and 
filter press sewage sludge from a popula- 
tion of over 100,000 persons, and as a 
rule either four or six cells are in use at 
the same time. 

The material burned is of a most in- 
combustible nature, the pressed sludge 


FIG. 10. —MODE OF CLINKERING AT REFUSE DESTRUCTORS, DARWEN, 
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FIG. II1.—THE HEREFORD DFSTRUCTOR IN COURSE OF CONSTRUCTION, 


containing about 60 per cent. of moisture, 
and sometimes considerably more. This 
material, mixed in nearly equal proportions 
with the house refuse (which also is of a 
poor calorific value), is burned at the rate 
of about 17 tons per cell per twenty-four 
hours, or about 64 lbs. per square foot of 
grate area per hour. 

Notwithstanding the incombustible 
nature of the mixture burned, a con- 
siderable amount of steam power is 
developed, equal to from 35 to 40 i.h.p. 
per cell per hour, at an average steam 
pressure in boilers of 105 lbs. The cost 
in labour of burning this mixture is about 
1s. 7d. per ton. 

The steam is utilised for pumping low 
level sewage, lighting the works by 
electricity, driving sewage mixers, lifts, 
etc. No coal is used when the destructor 
is in use. 

Both destructor and sewage works are 
worked without the slightest nuisance 
or inconvenience to the neighbouring 
properties, and a large building estate 


adjoining the site of the works is now 
being rapidly developed and built upon. 

During the year ending March 31st, 
1899, the destructor consumed 10,741 
tons of house refuse and 8,568 tons of 
pressed sewage sludge cake, making a 
total of 19,309 tons, or about 60 tons 
per day. ‘The amount consumed is 
upwards of 3,000 tons more than that 
burned during the previous year. 

The total amount of residue during the 
year was 5,593 tons of clinker and 485 
tons of fine ash, making a percentage 
of 31°4 per cent. of the material dealt 
with. 

The total cost of labour and materials 
in working the destructor station for the 
year was £1,906, of which amount 
41,590 was spent in wages. The cost 
in labour and material of dealing with the 
house refuse and pressed sludge therefore 
works out at 1s. 11°7d. per ton. Against 
this there are important assets in the 
shape of steam power derived for running 
the sewage works adjoining, lighting the 
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premises with electricity, and sale of 
clinker. 

Four Beaman & Deas cells are installed 
at Llandudno in conjunction with the 
electric light station. The cost in labour 
of burning the refuse is rs. 3°25d. per ton, 
and the cells consume 71°7 lbs. of refuse 
per sq. ft. of grate area per hour. The 
percentage of clinker is rather large, 
amounting to 30°5 per cent. of the bulk. 
It is disposed of for filling-up purposes. 

One pound of refuse evaporates *72 Ib. 
of water, and the average steam pressure 
is 143°5 lbs. per sq. in. The power 


required to drive the fan for the forced 
draught is 7°4 kilo-watts of electric current, 
and the consumption of refuse per hour 
per pair of cells is 1°6 ton. 

The total output of the electric station 


250 X 1,000 | 
746 go 
373 h.p., the town being a pleasure resort. 
The value of the refuse varies very 
materially according to the time of year, 
but it may be taken that the steam power 
as now derived from the destructor is 
about 105 h.p. The total capacity of the 
boilers installed is about 600 h.p. Each 
of the three boilers is capable of evaporat- 
ing about 4,500 lbs. of water per hour at a 

working pressure of 150 lbs. per sq. in. 

The destructor and boiler house, which 
measures 75 ft. 6 in. x 45 ft., contains 
four Beaman & Deas cells, and three 
Babcock & Wilcox boilers. The centre 
boiler is used for hand-firing with coal 
only, whilst the two outside boilers receive 
their heat from the destructor furnaces, 
but these also, should occasion require, 
can be fired by hand with coal. 

The flues from the boilers and destructor 
furnaces are arranged in duplicate, so 
that they may be cleaned out without 
closing down the plant, which is an 
important consideration for the continuous 
running of the electric plant. 

The boiler feed-pipes are so arranged 
as to feed direct or through a Green’s 
economiser, the scrapers on which are 
driven bya small motor. The economiser 
consists of 192 pipes arranged in one 
group fitted with deflectors at the back. 
The main exhaust is carried outside the 
building, and provided with an automatic 


, 100 
is 250 kilo-watts, or = 
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valve, so that the exhaust may go either to 
the condenser or to the atmosphere. The 
condenser, placed immediately outside the 
boiler-room, is of the Ledward evaporative 
type, and has a total of 300 radiating 
pipes of oval section, and is capable of 
condensing 7,500 lbs. of steam per hour. 
It is erected over a large cast-iron tank of 
4,000 gallons capacity. The air and 
circulating pumps for the condensing 
plant are driven direct by a_ vertical 
compound engine erected by the Sunder- 
land Forge Company. 

A combined destructor and electric 
lighting plant has recently been laid down 
at Canterbury, and commenced working 
in November, 1898. The plant consists 
of two Beaman & Deas furnaces arranged 
side by side, fed by a large sloping refuse 
hopper. There is no inclined roadway, 
the refuse being raised to the tipping 
platform by an electric lift. A Babcock & 
Wilcox boiler, with 1,619 sq. ft. of heating 
surface, is arranged in the line of the main 
flue, and close up to the cells, so as to get 
the full benefit of the heat after leaving 
the combustion chamber. 

The leading principles which governed 
the design of the buildings and the dis- 
position of the plant were :— 

(1) The prevention of dust from the 
refuse entering the engine-room and so 
damaging electric plant. 

(2) The working of the destructor either 
alone or in combination with the electric 
plant. 

(3) The capacity of the destructor cells 
to be such that each day’s refuse collec- 
tion should be properly burned within 
the space of to hours, commencing at 
noon daily and continuing till 10 p.m. 

(4) The power generated during the 
day hours of light load to go to charge 
the electric accumulators. 

(5) After accumulators are charged the 
night load will be commencing, and will 
more than absorb the power given off by 
the destructor. 

The builders of the furnaces undertook 
to provide two cells, with a duty of 15 tons 
in 12 hours (being at the rate of 30 tons 
per day), to be completely destroyed by 
burning under forced draught to a hard, 
innocuous clinker ; the steam production 
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to be equal to an evaporation by the 
destructor gases alone of 2,800 lbs. of water 
per hour from and at 60 degs. Fahr., and 
at a pressure of 125 lbs. per sq. in., being 
at the rate of 1 lb. of steam per 1 lb. of 
refuse consumed. This rate to apply for 
a period of 10 hours daily, leaving the 
remaining two hours as a margin for get- 
ting up the heat of the furnace, etc. ‘The 
temperature of the combustion chamber 
to be 2,000 degs. Fahr., and an innocuous 
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actual performance of the plant in this 
direction. The first test, conducted by 
the city surveyor in October, 1899, gave 
results in steam production (see opposite). 

The evaporation result obtained—viz , 
1°32 lbs. water—was therefore in excess 
of the guaranteed amount by 32 per cent. 
The refuse used in the trial was not 
selected or in any way sorted beyond the 
picking out of the large tins. It consisted 
of the ordinary day’s collection, and the 


FIG. 12. ~—NELSON DESTRUCTOR. VIEW OF CELLS SHOWING OFFAL HOPPER, ETC. 


clinker, amounting to from 18 to 30 per 
cent. by weight of the refuse burnt, to be 
produced. The electric motor to run 
sparklessly, with a rise of temperature 
not exceeding 75 degs. Fahr. 

With the Canterbury installation, laid 
down as it is in conjunction with the 
electric station, the production of steam- 
power from the destructor is of almost 
equal importance with the cremation of 
the refuse. Careful tests have therefore 
been carried out by the city surveyor, 
and also by the corporation’s consulting 
engineer, to accurately determine the 


weather prevailing at the time was dry 
and mild. The City Surveyor is of opinion 
that during the dry, cold, and frosty 
weather, the results would surpass the 
above, whilst during the summer they 
would not approach this high efficiency. 
The evaporation was at the rate of 
4,717 lbs. of water per hour; that is, 
taking 20 lbs. of steam per i.h.p. per hour, 
the destructor is capable, under the con- 


ditionsof thetest, toyield #7"? = 235 i.h.p. 
20 


per hour, and with the exception of the 
steam used in pumping and heating the 
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DESCRIPTION. 


Total weight of refuse burned . - 
Time occupied in cremating the refuse 
Refuse. cremated per hour 

Total evaporation 

Rate of evaporation per hour 

Average temperature of feed water 
Average steam pressure .. ° 
Evaporation per 1 Ib. of refuse (actual) 


| 
AcTuAL ResuLts or TRIAL. 


PERFORMANCE 
GUARANTEED BY 
ConTRACT. 





24,500 lbs. 
10°5 hours 
2,800 Ibs. 
33,600 lbs. water 
2,800 lbs. 
60° Fahr. 
125 lbs. 


| 
29,400 lbs. = 13°I25 tons | 
8°75 hours 

3,360 Ibs. = 1°5 tons 
41,280 lbs. of water 
4,717 lbs. 

125° Fahr. 

132°2 lbs. 

1°404 lbs. water 


” ” 


——— per I Ib. of retuse (reduced to contract standard 


of 60 degs. temperature of feed water and 125 lbs. pressure) 
Evaporation per 1 lb. of refuse, from and at 212 degs. 


1°32 lbs. 
1°59 lbs. 


” 


1 Ib. 
Fahr. - 


” 





feed water and working the forced draught 
and lift, this power is available for external 
work in the electric undertaking. 

So high a degree of efficiency in ordinary 
everyday working is scarcely to be expected 
as that obtainable on test, and it will be of 
interest to compare the foregoing results 
with the following data ascertained over a 
prolonged period of 200 hours :— 


obtained above, but slightly even more 
favourable. ‘The data obtained are tabu- 
lated at the foot of this page. 

The maximum load carried by the 
destructor was 108 kilo-watts, and the 
minimum load 53 kilo-watts. 

The percentage of clinker to the refuse 
burned amounted to 33 per cent., which 
is a rather large proportion. 





Total refuse delivered and burned (estimated at 15° 


Time taken to burn above : 

Average rate of burning per hour 

Total of evaporation (actual) : 
Average evaporation per lb. of refuse burned 
per hour 


” ” 


> 


2 3,440 lbs. = 256 tons. 
‘00 hours. 
‘28 tons. 
= 552,480 lbs. 


= 986 lb. 


cwts. per load) = 


276 


= 138 i.h.p. per hr. 
6 3 Pp. pe 


= 2,762 lbs. = 





In the second test, conducted by the 
Council’s Consulting Engineer, the evapo- 
ration result (from and at 60 degs. Fahr.) 
per lb. of refuse was very near that 


The cost of burning the refuse was rod. 
per ton for labour and 6d. per ton for 
electrical energy used in the process, 
taking the current at 3d. per unit. 





DESCRIPTION. 


Duration of test . , 

Total amount of refuse cremated 
Amount of refuse burned per hour 
Equivalent in 12 hours ... — 
Water evaporated per hour... 
from and at 60° Fahr. 


” ” 


“ perlb. of refuse from 55° Fahr. and at 130 Ibs. pressure 


+ me ,. from and at 60° 
ag 212° 

Av erage steam pressure from diagram... 

Maximum steam pressure 

Minimum oa 

Temperature of combustion chamber ... 

% of flue behind boiler 
Pressure of air blast 


RESULT. 


8-3 hrs. 

32,256 lbs. = 14°4 tons. 
3,885 lbs. = 1°735 tons. 
20°82 tons. 
4,876 lbs. 

5,305 lbs. 
1°25 lbs. 
1°36 Ibs. 
1°51 Ibs. 

130 lbs. per sq. in 

144 ” ” 
2174° Fahr. 
550° Fahr. 


§ inches, 
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The amount of electrical energy used 


in the destructor processes was found to 


be about one-third of the total, and was 
employed in driving the fan for the forced 
draught, driving hoisting gear, and actual 
lifting. The larger proportion is.used in 
driving the fan, whilst that used in hoisting 
is very small. A 15 cwt. load required 
8°5 amperes at 440 volts for 33 seconds, 
and the height of the lift was 23 feet. 
This is equivalent to ‘045 Board of Trade 
units per ton lifted; that is, at 3d. per 
unit—about *135¢.—or rather more than 
half a farthing per ton. This figure 
is exclusive of the friction of the counter 
shafting driven by the motor, and which 
is working continuously during the period 
of hoisting, and takes about 2 ampéres 
to keep it running, except for which 
the cost of hoisting would be almost 
insignificant. 

The time occupied per lift—ze. 33 
seconds—was the same for all loads, so 
that the lift may be most economically 
worked when at its full lifting capacity. 

The steam pressure, as will be observed 
above, varied a good deal during the test ; 
but this may be largely controlled after 
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a little continued experience in the work- 
ing of the furnaces, and is doubtless 
principally due to the fact of there being 
only two cells in this plant, not so readily 
admitting, therefore, of the maintenance 
of a uniform temperature in the flues as 
in the case of a larger battery of furnaces. 

The temperature rise of the electric 
motor during the test was 68 degs. Fahr. 
at the hottest part. 

Every precaution was taken to ensure 
accurate results as to the measurements 
of refuse and water for the purposes of the 
test. The water was measured by cal- 
culating the contents of tanks between 
two fixed water levels, the ordinary water 
meter not being considered sufficiently 
reliable. The steam-heating pipes in the 
feed-water tanks were disconnected, and 
cold water from the town mains was used 
for the boiler feed_ so as to ensure accurate 
results. 

The temperatures of the combustion 
chamber were obtained by the use of 
‘Seger Cones,” constructed to melt at a 
series of fixed temperatures. Four cones 
were used, two melted, one partially fused, 
and the fourth remained untouched by 


3. 13.-—-GENERAL VIEW OF THE DESTRUCTOR AT NELSON. 





The Town Refuse Problem. 
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FIG, 14.—A SECTION OF THE BEAMAN AND DEAS DESTRUCTOR. 


the heat. A temperature of 2,174 degs. destructor boiler than was required to 

Fahr. was attained in the combustion work both sets of plant at the electricity 

chamber. works, and the surplus was allowed to 
More steam was generated by the escape into the atmosphere. 


(70 be concluded.) 
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Gold-Mining Machinery. 


By PHILIP R. BJORLING. 


CLASSIFIERS AND TROMMELS. 


Gold ores should be well dressed, sized, 
or classified into equal volume, but of 
different densities. For this purpose 
revolving screens or sieves are used. 
They are built in great variety, cylindri- 
cal, conical, and polygonal, furnished with 
perforated metal or wire-cloth. Sizing by 
screens is almost always conducted on 
wet material, spraying jets of water being 
used to carry the small ore through. 
Revolving screens, placed on a slight 
incline, are generally used, with a mini- 
mum fineness of 8- to 16-mesh. When 
the sizing of finer particles than 16-mesh 
is required, hydraulic classifiers are used, 
because the cost of repairs and renewal of 
the perforated plates or wire-cloth are too 
costly. They are seldom used for sizing 
sand from stamp batteries, although they 
have been recommended for that purpose 
by Mr. Rosales. 

The objection to the revolving screens 
is that they require a considerable amount 
of attention, so that they are not suited 


(Continued from page 257, Vol. IV.) 


for a country where labour is dear ; nor 
have they capacity for treating the large 
quantity of ore which accumulates at some 
of the gold mines. 

An ordinary revolving screen, as made 
by Messrs. Robey & Co., Lincoln, is 
illustrated in Fig. 48. The screens are 
arranged in series, so that the crushed 
material passes successively from one to 
the other, each screen making a distinct 
separation, which is conveyed by shoots 
to jigging machines or other concentrating 
machinery. The screens are parallel 
cylinders placed at an angle. For coarse 
classifying they are constructed of steel 
plates’; for fine classifying the cylinders 
are made with eight flat sides, woven wire 
being stretched on loose frames. The 
screens are driven by means of spur- 


wheels or pulleys, to suit circumstances. 
For dry screening the trommels are cased 
with sheet-iron, with dust-tight joints. 


The flat-sided trommel is shown in 


Fig. 49. 
The Krom Screen, made by Messrs. 
Bowes, Scott & Western, is an hexagonal 


FIG. 43.—REVULVING SCREEN FOR GOLD ORES, BY ROBEY AND CO.. LTD., LINCOLN, 
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and conical screen of fine sieving. The 
peculiarity of it is an arrangement of small 
falling weights, which causes the screen to 
vibrate and facilitate the passing of very 
fine ore, and prevents stopping up. 
Compound screens are sometimes em- 
ployed, in which several sizes are combined. 
Sometimes the screens are arranged in 
“tandem ” fashion, in a series of three or 
more ; the finer material from one screen 
passes to a second finer screen, and so on 
to the required number. The material 
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JIGS. 

The principle on which all well-known 
jigs work is the tendency of a mixture of 
ore particles of approximately similar size, 
but varying in specific gravity, to arrange 
itself into layers according to gravity when 
given a motion of adjustment by means of 
a pulsating column of water. The ordi- 
nary type of jig consists of a water-tank 
divided by a partition above, which does 
not reach the bottom. On one side of 


the partition is fixed a horizontal screen 


FIG. 49.—-FLAT-SIDED TROMMEL FOR GOLD OREs., 


remaining on each screen, and afterwards 
discharged to the proper jig, is thus sized. 

The arrangement of screens adopted 
by Messrs. Calvert, Harris & Co, 
of Cannon Street, London, is illustrated 
in Fig. 50. In this case there are six 
screens, driven from a line of shafting at 
right angles by bevel gearing. The ore is 
fed into the uppermost screen a; the 
finest separated matter passes through 
this screen, the remainder escaping at one 
end into an iron shoot g, which conducts 
it into the second screen 4, where the 
next finished sample is separated, and so 
on through the series. 


on which the sized ore is fed ; on the other 
side a loosely working plunger, operated 
vertically by a crank or other reciprocating 
device. The action of this plunger is to 
cause a regular pulsation of water through 
the screen, so affecting the particles of ore 
resting thereon that the heavier particles 
settle down through the lighter, and either 
discharge through the screen itself or by 
an appropriate gate above screen-level, 
while the lighter particles of rock move on 
horizontally, discharging over the sides or 
end of screen-frame. Jigs have usually 
long wooden tanks with pointed bottoms 
divided longitudinally by a partition, and 














FIG. 50.—ARRANGEMENT OF “‘TANDEM” SCREENS FOR GOLD ORES. 


also laterally into two or more screen 
spaces discharging one upon another, and 
with equal corresponding plunger com- 
partments on the opposite side of the 
longitudinal position. A 


THREE-COMPARTMENT HARTZ JIG, 

as manufactured by Messrs. Fraser & 
Chalmers, is illustrated in part sectional 
elevation Fig. 51, part sectional plan 
Fig. .52, and transverse section Fig. 53. 
The eccentric motion is made so that it 
can be regulated to give a motion.of the 
plunger varying from o to 2 ins. ; they are 
lined on the inside with hard wood, fitted 
with screens and top discharge. 


Messrs. Rosey & ComPANny’s 
Jig illustrated in Fig. 54 is similar to 
the one last described, having three com- 
partments. It is in this instance made 
with end delivery and receivers for use at 
mines where there is a scarcity of water. 
Ragging gear is applied to all Messrs. 
Robey’s coarse jigs, in order to prevent 
the accumulation of such stuff as is too 
light to pass through the bedding, but too 
heavy to be carried over by the water. 
The compartments, or, as they are some- 
times called, bed-sieves, as a rule vary in 
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number from one to four or 
five, and depend upon the 
quality and nature of the stuff 
treated. These jigs are some- 
times made to work by hand. 


Messrs. Bowes, Scott & 
WESTERN’S 

Jig is shown in Fig. 55. It 
differs from the other two 
examples, inasmuch that the 
bottom of the hutch is rounded 
and sometimes made of steel. 
The plungers are driven by 
elliptical gearing, instead of 
the eccentric in the two pre- 
viously mentioned jigs. ‘The 
effect of the use of the ellip- 
tical wheel is that on the 
down-stroke the motion begins 
at a slow speed, increases 
rapidly and uniformly until 
the lowest point is reached, 
then gradually diminishes until 
the plunger reaches its highest point, the 
result of these peculiar pulsations being 
that the heavy ore separates more quickly 
and perfectly than in the old form of 
machine, the output being increased 
considerably. The 


CuLLoM TWO-COMPARTMENT JIG, 


as manufactured by Messrs. Fraser & 
Chalmers, is well known, especially in 
America. It is used by many important 
gold-mining companies, such as Imuris 
Mines, Ltd., the Butte Reduction Com- 
pany, and Anaconda Company. ‘The 
boxes are sometimes made of iron. 
Fig. 56 is asectional elevation, Fig. 57 a 
plan, and Fig. 58 an end view of one of 
these jigs. The end view shows head and 
tail, or driving and a following jig, the 
latter at a slightly lower level than the 
former. 


HYDRAULIC SEPARATORS AND 
CLASSIFIERS. 


Mr. Walter McDermott, in his valuable 
and practical little book on “ Losses in 
Gold Amalgamation,” clearly states the 
action of the hydraulic classifier :—“ It is 
well known that if a stream of unsized 
pulp be made to flow through a small 
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FIG. 51.—PART SECTIONAL ELEVATION. 


FIG. 52.—PART SECTIONAL PLAN. 


FIGS. 51, 52-—-THREE-COMPARTMENT HARTZ JIG. 


pointed box, with a smaller discharge at 
the bottom than the inflow, a certain con- 
centration occurs, the lower discharge 
containing more coarse sand and heavy 
mineral than the overflow portion. Such 
a separation is, however, very imperfect, 
because the lower discharge must contain 
the slimes and muddy water which con- 
stitute the transporting current from the 
heavier particles.” 


LAKE SUPERIOR TROUGH SEPARATOR. 
In this separator the pulp flows direct 
from the coarse screens of the steam 


stamp through a series of double V-shaped 
trough classifiers, illustrated in plan 


Fig. 59 and transverse section Fig. 60, 
The pulp is carried in the inner trough 
and clear water in the outer, with open- 
ings at intervals between the two, so that 
the coarse particles drop through, first 
into the clear water and hence, by stops 
and openings, are discharged to the 
different jigs. 


THE CALUMET CLASSIFIER. 


This classifier received its name from 
being first used at the Calumet and Hecla 
Mill; it was originally suggested by 
Professor Richards, of Boston, and _per- 
fected by Mr. Coggin. The water and 
sand enter at m, and undergo successive 
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washing in each box until the fine sand 
overflows at x. Fig. 61 is an elevation, 
Fig. 62 a plan, Fig. 63 a transverse sec- 
tion through the line ZZ, and Fig. 64 a 
transverse section through the line 1X. 
It consists of four or five boxes D, D, 
etc., or depressions in the bottom of a 
continuous trough. The heaviest sand 
at once finds its way |to the bottom of 
the box; the wash-water is brought in 
through a pipe a@ in greater quantity 
than is sufficient to supply the. spigot 
£. No sand therefore can ‘find its 
way out through Z that has not. weight 
enough to stem this water-stream. This 
excess of water also acts by keeping the 
whole bottom of the box in a boil and 
turmoil, thus ever pushing up the lighter 
sands and allowing the heavier to keep 
near the bottom. The shield ¢ plays an 
important part here by preventing the 
stream from rising straight up, and 
thereby confining the turmoil to the 
bottom of the box, where it belongs. The 
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stop SS is of importance to prevent the 
sand from jumping a box altogether, as it 





FIG. 54.—JIG BY MESSRS. ROBEY AND CO., LTD. 
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might do if the current was a 
little too strong. The several 
spouts are perfectly under 
control. A slight increase or 
decrease in the wash-water 
will respond with great readi- 
ness in the quality of the 
sand. 


THE BROWNE HyDROMETRIC 
CLASSIFIER. 
This classifier consists of a 
series of earthenware cones, 
as will be seen from Fig. 65, 
receiving a flow of pulp from 
copper-plates or settling-pans 
and distributing it to Frue 
Vanners in a way that can be 
closely regulated. The regu- 
lation is effected by raising a 
separate water supply for the FIG. 55.—JIG BY MESSRS. BOWES, SCOTT AND WESTERN, LTD. 


classifier under a constant head of 
8 or 10 lbs., obtained either by a 
reducing valve or by using two 
tanks, one of which overflows into 
the other, the overflowing tank some 
15 to 20 ft. above the classifier 
furnishing its water supply. This 
supply goes to each cone through 
a pipe with cock and dial, and 
makes a rising current against which 
the heavier particles of the pulp 
descend and flow out to the several 
vanners through a pipe with a cock, 
the opening of which can be set to 
secure the desired flow of pulp. 
The flow of water giving the best 
result is thus determinable for each 
cone, and can be adhered to in 
practice. 

Pointers on the dials indicate the 
amount of water going to each 
cone. The mineral for the first 
class goes through the ascending 
column of water and on to the first 
vanner, the smaller particles of 
mineral and gangue being carried up 
over to the next cone, and so on. 
The coarse mineral goes to the first 
vanner, usually of Morse corrugated 

FIG. 57.—PLAN. belt type, capable of handling the 
TWO-COMPARTMENT JIG, BY MESSRS. FRASER AND CHALMERS, LTD. surplus water, and so permitting the 








FIG. 56.—SECTIUNAL ELEVATION. 
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FIG. 58.—END VIEW OF TWO-COMPARTMENT JIG. 


remaining vanners to do their work on the 
slime with no more water than requisite 
for close result. These other vanners have 


usually plain belts, 6 ft. wide, run at a 
lower inclination and a less speed than the 
corrugated belt on the first machine. 


These classifiers are manufactured by 
Messrs. Fraser & Chalmers. 


SETTLING BOXES. 


The Settling Boxes are used for the 
purpose of separating slime, and they will, 


FIGS. 59 AND 60.—DETAILS OF LAKE SUPERIOR 
TROUGH EPARATOR, 


FIG. 63. 


FIGS. 61, 62, 63 AND 64.— DETAILS OF 
CALUMET CLASSIFIER. 


if properly proportioned, give good results 
and require very little attention. The sides 
should be at an angle of not less than 
50 degs. from the horizontal, as, if made 
flatter than this, there will be danger of 
the slime sticking to the sides instead 
of settling and discharging through the 
bottom. 

One of these settling boxes, as manu- 
factured by Messrs. Fraser & Chalmers, is 
illustrated in sectional elevation Fig. 66, 
plan Fig. 67, end view Fig. 68, and 
tranverse section Fig. 69. The pulp to 
be settled should be delivered across one 
end of the box, either by means of holes 
bored in the bottom of the launder or by 
means of tongues to distribute the stream 
evenly, as shown in plan Fig. 67. It is 
very important that a screen sufficiently 
fine should be used to arrest all chips or 
foreign matter, which would choke the dis 
charge opening. 

Adividing board should bearranged near 
the inlet end to cut off all surface current, 
which would prevent a perfect settling of 
the material. The discharge is made by 
cutting the end of the box from 2 to 3 ins. 
lower than the sides. This should be made 
perfectly level, so that the water will flow 
out in a perfectly even sheet. This overflow 
is caught by the box and delivered to the 
discharge launder. At the extreme bottom 
of the box is located the pulp discharge. 
This consists of a 1}-in or 2-in. nipple, 
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to which is attached a tee; to 

the branch of this tee is secured 

a pipe from 2 ft. to 4 ft. long, 

carrying a piece of hose with an 
adjustable valve upon the end. 

The other opening of the tee 

can be closed by means of a 

wood plug or iron cock. By 

using this method, known as 

the syphon discharge, a larger 

opening may be used with less 

danger of obstruction from chips or heavy 
slimes. Another advantage of this method 
of discharge is that less fall is required in 
the mill site. 


RITTINGER PERCUSSION TABLE. 


This, like the Stein-Bilharz Vanner, is 
manufactured by the Humboldt Engineer- 
ing Works Co., Kalk. This table is built 
on the Rittinger principle, and is illustrated 
in Fig. 70. It has side percussion and 















































FIGS. 66, 67, 68 AND 69.—SETTLING BOXES FOR 
SEPARATING SLIME, 


continuous working, and is very good for 
high concentration of medium-sized pulp 
as regards the purity of the products 
obtained with continuous working. The 
capacity is not very great and varies 
considerably, according to the mineral 
treated, for which reason these tables are 
usually employed forconcentrating valuable 
or difficult mixed products only. 

The pulp to be separated flows on to 
the head of the table at the right-hand 
corner. The remaining part of the head 
is occupied by a clear-water distributor, 


FIG. 65.—BROW NE HYDROMETRIC CLASSIFIER. 


the quantity of water being adjustable by 
means of valve handles conveniently 
placed at the foot of the table. 

The side blows cause the heaviest or 
richest particles to slide from the upper 
right-hand side to the left-hand side at the 
foot. Describing a parabolic curve, the 
middlings follow a similar but flatter curve 
down the middle of the table, and the 
tailings flow straight down at once on the 
right-hand side. The division between 
the different products is very sharp, and 
can be easily seen by the difference of 
colour in the materials separated. 


SALZBURG PERCUSSION TABLE. 


The Salzburg Percussion Table is used 
when a specially high concentrator for fine 


sand is required. It is suitable for valuable 
ore and for the re-treatment of difficult 
mixed products, and has the advantage of 
using much less water than most other slime 
tables. It works with an end blow, and is 
intermittent in its working. ‘The stroke is 
given by a cam on a transverse-shaft at 
the head of the table, the latter falling back 
by its own weight, and a buffer, which can 
be regulated during working from the foot 
of the table by means of the hand-wheel 
shown in Fig. 71, strikes against a stiff 
transverse iron rail. By regulating the 
projection of the buffer the stroke is altered 
at will. The inclination of the table can 
also be varied as required by means of 
the suspension links and worm and worm- 
wheel at the foot of the table. 

The feed takes place through the 
hopper and mixing trommel, which delivers 
on to a spreading-plate. One man can 
attend to two or more tables at once, and 
in such cases they are usually made in 
pairs, driven by a common cam-shaft. 


F 2 





REVOLVING BUDDLES 


_ The revolving or round buddles were 
invented in Cornwall, where they are still 
used in dressing the tin ores to the ex- 
clusion of almost every other concentra- 
tor. 

There are two distinct varieties of 
buddles, namely, the convex buddle, in 
which the ore and water are added at the 
centre of the machine and flow down over 
the surface to the periphery ; and the con- 
cave buddle, in which the pulp'is added 
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The headings and tailings must, as a rule, 
be subjected to further treatment, and 
between them is a large quantity of 
material which differs little from the 
original ore. 

In some cases modifications have been 
adopted ; for instance, riffles containing 
mercury have been introduced on the 
inclined surface. Again, in many instances 
the brushes and ore spouts are made 
stationary, and the inclined bed is rotated. 

The detention of the heavy sand is 
facilitated by the scrapers being fixed 


FIG. 70.—RITTINGER PERCUSSION TABLE. 


at the periphery of the machine and flows 
down to the centre. 

In both cases revolving arms, carrying 
brushes, pass over the surtace and stir the 
deposit as it is being formed, and the 
spouts distributing the ore are also rotated 
so as to deliver the pulp evenly. These 
machines are not continuous in action. 
After the deposit has accumulated to the 
depth of a few inches the operation is sus- 
pended and the deposit dug out. The 
“headings,” or the materials on the upper 
12 or 18 ins. of the inclined surface, are 
kept separated, and the stuff near the 
bottom of the slope is called the “ tail- 
ings.” Round buddles are not adapted to 
obtain a finished product in one operation. 


angularly on the arms and intercepting the 
sand as it flows down from the edge 
towards the centre, and causing it to 
return to the rim. 

The circular basin may be made of 
wood, iron, or masonry, and of any con- 
venient size from 12 up to 34 ft. diameter. 

The power to drive a 24-ft. buddle may 
be estimated at from 2 to 4 h.p., the speed 
of the buddle being five revolutions per 
minute, water from the stamps to be 
regulated according to the nature of the 
sand. A buddle 24 ft. in diameter will 
efficiently treat from 20 to 30 tons of sand 
per day, taking it from the batteries. 

A slope of about 1 in. per ft. is the 
usual incline given to the bottom of the 
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FIG. 71.—SALZBURG PERCUSSION TABLE. 


basin. The angle at which the scrapers The scrapers are sometimes made of 
are set with the arms is about 18 degs. india-rubber. 
from the right angle. 


( To be concluded. ) 
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“‘ Every part and side of our life, from the cradle to the grave, has been touched and tended by the inventor 
and manufacturer. His works are as numberless as the sands of the sea, but the onward rush of Science and 


the Arts opens up new fields of discovery and enterprise as each day dawns, 


Let us choose here and there 


among thousands, and in choosing take the best as far as in us lies.” 
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THE THORNYCRORT-MARSHALL 
WATER-TUBE BOILER. 
e@® 


HOSE who were anxious for a large-tube 
T type of British water-tube boiler have not 
had long to wait, and it will be satisfac- 
tory to them to know that two eminent firms 
have put their ideas together for the purpose 














of evolving a boiler which should suit the pur- 
poses of the Admiralty and possibly a con- 
siderable number of ships in the mercantile 
marine. The firms. who have joined for the 
above purpose are Messrs. J. I. Thornycroft 
& Co., of Chiswick, and Messrs. Hawthorn, 
Leslie & Co., of Newcastle-on-Tyne. Those 
who expected much from the more eminent 
of the British firms producing a boiler which 
would not be second to anything of the kind 
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SIDE SECTIONAL ELEVATION, SHOWING TUBES IN POSITION AND STRENGTHENING STAYS. 
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either in the United States or on the Con- 
tinent will not be disappointed. The boiler 
in question has several new and marked 
features which stamp it as original and 
improved in its design. 

It will be seen from the illustrations which 
we give that the boiler consists in the usual 
steam separating drum at the top, of a flat 
water tank placed vertically at the back, and 
a number of tubes expanded into the water- 
box and joined at the front in pairs by knee 
joints. The water tank at the back is a 
novel feature in water-tube boilers and is of 
considerable dimensions and is 8 ins. wide 
inside. To strengthen the flat sides stays 
are screwed in as shown in the sectional 
figure 1. To enablea breakage to be detected 
the stays are bored. The water tubes are 
bent to a radius of 15 ft. 84 ins. ; they are 
3¢ ins. outside diameter and ‘176 ins. thick 
in the metal, and they can be seen through 
and examined from both ends. The steam 
separator is 3 ft. diameter inside. 

The feed-water is pumped into the sepa- 
rator and descends through the water-tubes 
connected to the separating drum to the 
water tank at the back. As the tubes are 
heated the water ascends the lower tube of 
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any pair, passes the joint, and returns to the 
tank by the higher tube of any pair. The 
circulation of the water is thus from the tank 
through the lower tubes of all the pairs to 
the front, and back through the higher tubes 


of all the pairs to the tank. It will thus be 
noticed that the water does not circulate 
through the separator, but is confined within 
the tank and tubes. This arrangement has 
many advantages. The circulation will be 
rapid where quick motion is wanted, namely, 
in the lower tubes near the fire. The steam- 
too, as it is generated, will flow into the tank 
and reach the separating drum in a much 
drier condition than when the water has to 
go through the separating drum in its path 
of circulation. Of course, water does really 
flow with the steam into the steam drum, but 
in comparatively small quantities, and it flows 
down with the feed-water through the down- 
comer pipes to the tank. 

It is not an express type of water-tube 
boiler, because the tubes, large and small, 
have not a great inclination, and in the 
progress through them the steam has to 
separate itself from the water. The head 
of water which produces the circulation is 
small, and the tubes being large the water 
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total weight of the boiler, with 
casing, furnaces, fittings, brick- 
work, and mountings, with water 
in a condition for working, is 
17} tons. There are 252 solid 
drawn steel tubes. The floor 
space covered is 73 sq. ft., and 
the evaporation with natural 
draught is 7,000 Ibs. from and at 
212 degs. per hour. 
There is another design for 
a sectional boiler, and one boiler 
has been constructed at Messrs. 
Hawthorn, Leslie & Co.’s place 
on the Tyne. This design has 
Ferldey zee been got out for large installa- 
et ; Aes: tions whose sections can be re- 
ARRANGEMENT OF ae — WATER- moved for cleaning and repair- 
ing without removing the whole 
boiler. In this arrangement the 
and steam does not move through in pulsa- water-box is replaced by a series of headers. 
tions. In this boiler there is little chance of One set of pairs of tubes have ends expanded 
the reversal of circulation. into one header, and the other ends of the 

Opposite each tube mouth is a 
small door at the back of the tank, 
and the junction boxes also have 
a cover on the front. These 
covers allow the tubes to be in- 
spected when that is considered 
desirable. Both ends of each tube 
can therefore be exposed, and it 
can be examined from end to end. 

To properly retard the gases 
the tubes are made to cross each 
other. It will be seen also that 
the tubes in the lower portion are 
more widely spaced, and this also 
gives the gases a better chance of 
being fully consumed before they 
go very far. 

The boiler has been working 
for some time at Messrs. Thorny- 
crofts’ at Chiswick, and its trials 
show that it complies with the 
Admiralty conditions. It has not, 
however, been tried afloat, and, as 
was shown in the late discussion 
at the Institute of Naval Archi- 
tects, a boiler cannot be pro- 
nounced upon until it has been 
tried under full sea-going condi- 
tions. 

Designs have been got out for 
the fitting of this type of boiler in 
a sloop of war. The total heating 
surface of the installation will be 
4,800 sq. ft.. and the grate sur- 
face 130 sq. ft. The total weight 
of the installation will be 69 tons. 

The boiler at Chiswick has 


1,200 sq. ft. of heating surface and 
é THORNYCROFT-MARSHALL WATER-TUBE BOILER. SHOWING TUBES IN 
324 sq. ft. of grate area. The POSITION AND WATER TANK AT BACK. 
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pairs expanded into the next header. 
At the bottom there is a tube con- 
taining the feed-water communicating 
with the headers, and there are down 
corner tubes from the separator to the 
feed distributor to enable circulation 
to be completed. 
The design of this boiler is original 
and very promising, and we shall look 
forward to the result of its further trials 
on land and sea with much interest. 
Since the above was written we have 
been favoured with the reports of trials 
made on shore—by the Admiralty 
engineer who conducted the trials 
and sent to the Controller of the Ad- 
miralty. The trials were made with 
the non-sectional type. The boiler 
has 324 sq. ft. of grate area, 1200 sq. ft. 
of heating surface, the tubes are 3} ins. 
external diameter ; it occupies a floor- 
space 8 ft. long by 9 ft. 9 ins. broad, 
and the height from the floor-plates to 
the top of the barrel is 12 ft. Sins. It 
is designed to supply the steam for 
350 ih.p. with triple expansion and 
auxiliaries when burning 18 to 20 lbs. 
of bunker coal per sq. ft. of grate per 
hour. It has two furnaces, each 5 ft. 
long by 3 ft. 3 ins. wide, which are 
easily fired. The quantity of water in 
the boiler is 207 lbs. per sq. ft. of grate, 
The wir wether «pio peri orem THORNYCROFT-MARSHALL WATER-TUBE BOILER. TUBES REMOVED, 
J SHOWING WATER TANK AT BACK. 
ungalvanised, are easily swept from the 
front. The whole boiler may be retubed 
without disturbing the water-vessels of the is probable that each and every tube may be 
boiler or breaking of steam-pipe joints, and it replaced by a new one without destruction 





RECORD OF TRIALS. 


THORNYCROFT-MARSHALL WATER-TUBE BOILER (NON-SECTIONAL TYPE). GRATE 32°5 SQ. FT, 
HEATING SURFACE 1,200 SQ, FT. 





Per sq. ft. Per Ib. of 
heating coal trom 
surface. and at 212°. 


Air-pressure | Coal burned 
at foot of per sq. ft. 
furnace. of grate. 


} 
Temperature} Feed-water 
in uptake. | temperature. | 


Strain- 
pressure. 


| Ibs. in. | S. 
11 March, Igor ... 180 "15 not taken | 
is err 1814 *25 —_ 
1 ea bat 2 ins 185 ‘28 685° 

1. 6 bg “end 185 ‘20 386° 
6. & i. 3s. ome 185 ‘21 450° 
23 - ss a ak 204 ‘20 514° 
. ae ob, tae 208 20 544° 
. in at abe 211 18 557. 


10°671 
10°183 
8°958 
10°966 
9°200 
9°919 
9°907 
10°318 


wot 


| 
| 
| 


rh WwW runs 
Uno SSos N 
Dow a 








Coal: Hand-picked Welsh on trials, 11th, Welsh dust, 16th. 

12th, 13th, 15th, 22nd. Steam blast was used on trials of 12th, 
Nixon’s Navigation, 30th. 13th, and 16th. 
% Welsh and 4 Hartley, 23rd. 
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or disturbance of any of the other tubes of 
the boiler. The water was very steady on 
all trials ; the flames kept alight till near the 
upper tubes. Five trials were run with 
chimney draught only; three with forced 
draught ; 30 lbs. of coal could be burned per 
sq. ft. of grate with less than 3, in. of air 
pressure. Five of these trials were with 
Welsh coal of “ cricket-ball size,” one with 
coal dust from the hinder side of a gravel 
sifter of -in. mesh ; one with Nixon’s Naviga- 
tion Commercial bunker coal, and one with 
Welsh 4%, North Country 4. On this last the 
smoke was much less than when this mixture 
was burned at lower rates in His Majesty’s 
ships. The temperature of the uptake was 
comparatively low ; the plates of this were 
painted black, and ‘the paint is still on them 
in good condition. When burning up to 


21 lbs. per sq. ft. of grate per hour 97 per 
cent. of the steam passed through the main 
stop-valve, and was. available for propulsion. 
In trial No. 6 the steam was raised to 
220 lbs., blowing off pressure from water of 
42 degs. Fahr. in 51 minutes. 


Feilden 
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BIRKENHEAD ELECTRIC TRAMWAYS. 
ee 

HE illustration below represents two of 
b Messrs. Ernest Scott & Mountain’s 

enclosed high-speed steam dynamos 
which they have supplied in connection with 
the Electric Tramways for Birkenhead. 
These have been installed at the sub-station 
which the Corporation have recently erected 
in New Chester Road adjoining the des- 
tructor buildings, and are to supply the 
current for the southern portion of the 
borough. 

The plant consists of two of Messrs. Scott 
and Mountain’s enclosed compound, central 
valve, self-lubricating high-speed steam 
engines, each of 240 i.h.p., and having 
cylinders of the following dimensions :— 

Diameter of h.p. cylinder, 114 ins. ; 
diameter of Lp. cylinder, 20 ins. ; stroke 
10 ins. ; revolutions 360. 

Steam pressure, 140 lbs., condensing with 
a vacuum of 24". The engines are each fitted 
with a governor of throttling type fitted with 
byepass enabling the steam to enter the low- 
pressure cylinder direct in the event of a 
sudden overload being thrown on the engine 
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Steam separators, with connecting pipes and 
cocks, are also fitted, as well as indicator gear 
and the usual accessories. 

The engine is fitted upon a combination 
bedplate of cast-iron which is arranged to 
take the generators. 

The generators are of Messrs. Scott & 
Mountain’s four pole type, with slotted drum 
armatures, each giving an output of 273 
ampéres at 550 volts. 

These dynamos, when running as_ shunt 
machines with all adjusting resistance of the 
magnets cut out, will be capable of giving an 
e.m.f. of 600 volts at the normal speed. 
Each dynamo is complete, with two shunt 
breaking switches and resistances, two regu- 
lating switches and resistances, and two 
diverting series switches for adjusting the 
strength of the compounding coils on the 
machines. 

Messrs. Scott & Mountain have also just 
completed four similar sets for the Dar- 
lington Corporation, equal to 4oo h.p., 
three sets for Worksop Corporation, three 
sets for Worthing Corporation, and three 
sets for the Hill of Howth Electric Railway 
in Ireland. 

We hope later on to give notices of these 
plants, which we have no doubt will be of 
interest to all our readers. 


& 
NEW RADIAL DRILLING MACHINE. 


ee 


HIS machine has been specially designed 
with a view to handiness in work, and 
is being manufactured by Messrs. Ward, 

Haggas & Smith of Keighley. It consists of 
strong table of bed with T slots on the top 
and down the front side. Upon one end of 
the bed is firmly bolted the pillar, on to 
which is carefully fitted by grinding the ex- 
ternal pillar, upon which slides the arm, the 
same being carefully ground to fit, and is split 
up the back and provided with locking bolts. 
On the arm slides the drill head, adjustable 
by rack and pinion and hand wheel. It is 
fitted with steel spindle working in large cast- 
iron socket with conical bearings, provided 
with check nuts to take up wear. It has self- 
acting and hand-feed motions by means of 
the three speed cone and rack and pinion, is 
provided with ball bearing to take the pressure 
of the cut, and is balanced by means of 
weight sliding down a rod at the back of the 
drill carriage. It is also provided with quick 
down-setting and withdrawing motion, the 
self-acting gear being disengaged by means 
of eccentric socket, which at the same time 
that it disengages the self-acting feed, brings 
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into gear two spur wheels, which gear direct 
into the rack pinion shaft, by means of which 
one revolution of the hand wheel on feed shaft 
raises or lowers the spindle 4 inches, thereby 
dispensing with any unsightly levers, 
&c., as well as being very handy. The 
spindle can be stopped, started and reversed 
by means of clutch on drill head without 
interfering with the overhead motion. This 
clutch when thrown out also disengages the 
feed motion (which is not the case with many 
machines), thereby preventing breakages of 
drills, &c. The arm can be turned through 
a complete circle by means of worm and 
worm wheel, and is raised and lowered by 
power by means of reversing gear at the top 
of the pillar, and screw; the handle for 
operating same being within easy reach of 
the attendant. The machines are driven by 
cone pulleys, through suitable spur gear, 
which is so arranged that one movement of 
the lever puts in or out of gear the double 
purchase, thereby saving considerable time 
in changing, as there is no spanner to look for 
and no screw to loosen, the direct drive being 
by means of expanding clutch in the front 
wheel. There is a final purchase on the drill 
head to reduce torsion in the driving shafts. 
The machine is complete, with overhead 
motion and all necessary screw keys. 

If necessary the machine, which is being 
turned out in four different sizes, is also 
provided with a small loose table for light 
work, which is made to swivel at an angle 
up to go degs. by means of worm and worm 
wheel, and is indexed to show the angle at 
which it is tilted. It is made with T slots on 
top and down front side for bolting the article 
whilst being operated upon. 


A HIGHLY-EFFECTIVE BOILER AND 
PIPE COVERING. 
ee 


SBESTOS coverings for boilers, pipes and 
cylinders are no novelty, and both the 
non-conductive quality and durability 

of this material have long since been recog- 
nised and utilised for reducing the deleterious 
effect of the very high temperatures met 
with in the various branches of modern steam 


engineering. Not all coverings, however, 
into which asbestos enters as_ insulating 
material are of equal efficiency, and much 
seems to depend upon a judicious combina- 
tion with other substances when the best 
effect with the greatest economy is the aim 
to be attained. 
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A small initial expenditure is most alluring 
to some manufacturers, but the reduction of 
first cost has often heavily to be paid for in 
the end, since it is obtained only at the cost 
of durability. In steam engineering, as well 
as in most other undertakings, the most ex- 
pensive—to use a paradox—is often the 
cheapest ; and this should be borne in mind 
also when selecting boiler and pipe covering. 

Messrs. Emmott & Co., of Victoria Works, 
Stalybridge (near Manchester), some years 
ago acquired, and are the sole owners of, the 
rights of Mr. George Waterhouse’s non-con- 
ducting composition, including his patented 


| 
: 
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“Excelsior” Asbestos Compound and im- 
provements for the application of silicate 
cotton, together with the plant specially laid 
down for the manufacture of this compound. 
By careful experimentation and due regard 
to practical tests of sufficient duration to 
permit a definite conclusion to be arrived at, 
they claim to have succeeded in manufactur- 
ing a covering which reduces the extreme 
temperatures occurring in very high-pressure 
steam boilers and piping to less than half 
that still to be met with even in boilers, &c., 
working at ordinary pressure where other 
coverings are in use. The way in which 


RADIAL DRILLING MACHINE BY MESSRS. WARD, HAGGAS AND SMITH, KEIGHLEY. 
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their combination covering is applied to pipes when compared with that of the older types 
is shown below, where three portions of a of boiler and pipe covering. 
pipe are represented, each of them represent- 
ing one of the three successive stages of the 
work. Portion 1 shows the prepared silicate 
cotton being held in position on the pipe by JOY’S ASSISTANT CYLINDER 
laths ; portion 2 shows the first coat, or © 
“binding,” of the patented “ Excelsior” © 
Asbestos Compound ; and portion 3 shows HE valves of marine engines are some- 
the finished appearance of the pipe after times of enormous dimensions, and 
having obtained its final coat. The “ Excel- great forces are called into play to over- 
sior” Compound possesses a much better come the friction in moving them and to 
binding quality than. ordinary asbestos or support their weight and deal with their 
the asbestos compositions. The silicate inertia. Mr. Joy, to take the friction off the 
cotton shown in portion 1 is put on 2 in. thick eccentrics, introduced a steam cylinder to 
on large piping, while a thickness of 14 in. do the work of moving the valves and thus 
suffices for the smaller sizes. release the eccentrics. 

For covering boilers with the compound, In the ordinary form the Joy Assistant 
two methods are used. One of these con- Cylinder has two stop valves, each taking 
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sists in covering the boiler with a layer 3 in. high-pressure steam, one admitting it to the 
in thickness of the best quality of specially upper side of the piston and the other to 
prepared silicate cotton, and afterwards the lower side, so that there is high-pressure 
“binding” it over with two layers of the steam on both sides. The ports for the 
“Excelsior” Compound ; and one final ditto of admission of the steam to either end of the 
what Messrs. Emmott & Co. call “Excelsior” cylinder are in the piston itself, which passes 
Asbestos Compound Finishing Material. over the ports in the cylinder walls. Under 
The second method is to cover the boiler such conditions a long cylinder is required, 
with one coat of prepared asbestos, and to being from three times the travel of the 
put over this a thinner layer, of about I in. valve for short strokes (about 4% ins.) to 
thickness, of the best quality of specially two-and-a-quarter times the travel for longer 
prepared silicate cotton, binding over the strokes (about 12 ins.). In some cases this 
whole with two coats and a finishing layer length makes it impossible of application, 
of the Patent Asbestos Compound, protected owing to the limited head room under the 
by a layer of varnish or paint as desired. armoured deck. 

The initial expenditure in using either of the The new design of the cylinder which we 
two methods described is, of course, slightly illustrate overcomes this difficulty very effec- 
higher than when the ordinary compositions tively. The steam is also used under the 
in the market are used; and where such compound system of expansion, and there is 
expenditure is a serious drawback, a cover a further economy due to that. In this 
of the “ Excelsior ” Asbestos Compound alone high-pressure steam is admitted to the under 
may be used and still give satisfactory side of the piston only, and after expanding 
results. As above stated, however, initial there is carried up by the piston and ad- 
expenditure is no ultimate test of economy. mitted at a reduced pressure to form the 
As regards the latter, not only high efficiency cushion at the top. Only one stop-valve is 
but also durability enter into the calculation required for steam admission. The two 
as important factors. It is claimed by the ports are taken out of the piston and one 
makers that its efficiency is such as to secure only put in the spindle. By reducing the 
an extra economy of from 15 to 25 per cent. diameter of the spindle at a given point a 
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FIG. 1.—DETAILS OF joy's ASSISTANT CYLINDER FOR MARINE ENGINES. 


lip is formed which acts as the steam edge 
of the admission valve, while the outside 
edge of the piston still acts as the exhaust 
as before. 

In the drawing A is the admission of the 
live steam; as the piston and the rod get 
towards the bottom of the stroke steam is 
admitted through the port A into the annular 
space between the rod and the brass bush, and 
so into the bottom of the cylinder, forming a 
cushion for the downward stroke of the valve 
and a driving force for the upward stroke. 

The piston is hollow, and has in its sides 
two small ports, B B and C C, one on each 
side, so as to keep it in balance. In the 
walls of the cylinder are the small recesses 


D Dand F F; as the piston rises, steam is 
cut off by the lip on the rod, expands, and is 
then admitted just before exhaust into the 
recesses D D, and through them into the 
body of the piston through the ports B 2. 
‘The steam is then carried up by the piston 
until it escapes through the ports C C into the 
recesses / /, and so into the top of the 
cylinder, forming a cushion for the rising 
stroke, and starts the valve on its downward 
stroke. Shortly after it is released into the 
exhaust by the upper edges of the piston. 
It is thus a self-contained automatic engine 
controlled by the valve gear, and effectually 
drives the valve. The valve gear is greatly 
relieved of work ; in fact, it has little more 
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FIG. 2.—DIAGRAMS TAKEN ON BOARD SS. “‘ SULTANA,” FITTED WITH JOY’S ASSISTANT CYLINDERS. 
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to do than control the assistant cylinder. It 
will be seen that the mechanism has been 
greatly simplified, for there is nothing now 
to get out of order, or require adjustment, 
except the one stop-valve. This valve is set 
to the requirements of the valve gear by 
trial, and only so much steam as is required 
to enable the valve gear to run smoothly and 
quietly is admitted. 

The steamer Su/¢ana, which plies between 
London and Venice, has had one of the new 
type of cylinders fitted, with most satisfac- 
tory results. Before this was done, the 
eccentric liners showed a wear of ths of an 
inch for the round voyage ; since they have 
been fitted the wear has been reduced to the 
thickness of a tin liner. After the last 
voyage the gear was in such good condition 
that it will not require to be touched or 
overhauled in any way. Formerly water 
had to be run on the eccentrics, which 
caused a good deal of scoring action, but no 
water is required now, and the surfaces of 
the eccentric are quite good. 

It only remains to indicate the quantity of 
steam which is required to drive the valve 
separately in this way. On the large London, 
Brighton, and South Coast passenger screw 
steamer Sussex, which plies between New: 
haven and Dieppe, indicator cards were 
taken of the work done in the cylinders. 
From these it appeared that some 11 h.p. 
was being taken to work them directly from 
the boilers. The advantage. of course, lies 
in relieving the valve gear. The work of 
driving the valves would require to be done 
in any case, and it would be of the same 
amount, but to do it directly obviates the 
wear of the eccentrics and links, and reduces 
the great amount of friction which would 
otherwise be called into play at these wearing 


surfaces. 


AN IMPROVED LATHE FOR « FACING” 
THE FLANGES OF CAST-IRON PIPES. 
e® 


HE Lathe shewn in illustration was 

designed specially for machining the 

flanges of cast-iron pipes up to 36 dia- 
meter, both ends at one time. One of the 
largest pipe-makers in the kingdom were 
very much behind with their machining or 
“ facing,” and as they had very large numbers 
of pipes on order this was becoming a serious 
matter. It was found impossible with. the 
old type of lathe to “face” more than four 
pipes per day, so this firm ordered a special 
lathe for this class of work only. The result 
has been eminently satisfactory, as with 


LATHE, 


IMPROVED TYPE OF FACING 
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this new machine it is possible to turn out 
fifteen pipes per day with greater ease than 
they could four under the old system! Two 
massive headstocks, each provided with a 
facing arm, are mounted on a substantial 
bed, these headstocks are moved nearer to 
each other or further apart (so as to suit 
pipes of various lengths) by means of rack 
and pinion, the bed is provided with two vee 
rests and packing pieces to suit all diameters 
of pipes, each headstock is driven inde- 
pendently, and when operating on pipe 
flanges are run in opposite directions, so as 
to prevent any lifting tendency on the part 
of the pipe. A side bracket is alSo provided 
to enable elbow pipes to be easily dealt with. 
The height of centres is 20” and the bed suffi- 
ciently long to admit pipes 14 ft. long. The 
nett weight of this lathe is 11 tons. 


THE SS. « CELTIC.” 


e® 


HE largest ship afloat, which forms the 

subject of our supplement plate this 

month, was launched on the 4th April 
from Messrs. Harland & Wolff’s, Queen’s 
Island yard. She is 700 ft. in length, beam 
75 ft., depth 49 ft., and displacement at a 
draught of 36ft. 6 ins., is 37,700 tons. She 
is nearly 20,880 tons gross and 13,650 
tons net register. It has been popularly 
believed that the Great Eastern was by 
far the greatest vessel, but the displace- 
ment of the Ce/fic is 10,300 tons greater 
than Brunel’s mammoth ship. The Oceanic 
was the largest up to the launching of 
the Ce/tic, and although the former is 5 ft. 
6ins. longer than the latter the Ce/¢ic has 
7 ft. more beam. The Ce//ic has nine decks ; 
the lower orlop, orlop, lower, middle, upper, 
bridge, upper bridge, boat, and sun decks. 
Five of them are full length. She is built 
with cellular double bottoms, and has a flat 
bar keel riveted to the angle bars of the 
vertical keel and to the garboard strakes of 
the shell plating. She has also bilge keéls 
extending for 250 ft., and the bilge strake is 
doubled. The sheer strake, and the next but 
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one, and also the upper deck stringers, are 
doubled. The main structural decks:have a 


beam on every frame. The propellers are 
carried in the same way as those of the 
Uceanic,and therudderis made upofcast-steel 
sections bolted together. Harland & Wolff's 
quadruple expansion engines of the balanced 
type are fitted into her. The cylinders are 
33 ins., 474 ins., 683 ins., and 98 ins. diameter, 
with 5 ft. 3 ins. ’stroke. ’ Eight doubled-ended 
boilers, 15 ft. 9 ins. diameter, and 19 ft. 6 ins. 
long, will supply the steam at 210 lbs. pres- 
sure to theengines. As it took some three 
months to launch the Great Eastern, it isinter- 
esting to know the manner in which the Ce/¢ic 
was launched. The cables used were 3§ ins. 
diameter, the largest ever made for a ship. 
The trigger to hold the vessel in check was 
held in the locking position, due to a 
hydraulic pressure of 445 tons. The weight 
of the hull was 15,000 tons. The trigger was 
pulled at 1omin. 17sec. a.m. and in 55 secs. she 
was completely afloat, and brought to rest by 
her anchors in 26 secs. She was then towed 
into the Alexandra dock for her machinery. 
There is accommodation for 2,859 passengers, 
347 first class, 160 second class, and 2,352 
third class. The first grade accommodation 
provides single berthed rooms. The first- 
class passengers’ rooms are placed on the 
upper, the bridge, upper bridge, and boat 
decks ; the second class aft on the upper and 
bridge decks; and the third class on the 
upper, middle, and lower decks. Married 
couples and single women will be berthed in 
the after end, single men in forward end. 
The officers’ rooms are on the upper bridge 
deck. There isa deck crew of 64, engine 
room and stokehold of 92 and 179 stewards. 
The principal dimensions of the most 
important vessels afloat are given below. 





Breadth Depth Gross 


tons 


Vessel Length 





Great Eastern 691 82ft. 8ins. 48°4 


18,915 
Paris... .. 560 63ft. 2ins. 39°2 10,500 
Campania ... 620 65 ft. 43 12,950 
Oceanic... ... ey 68 ft. 49 17,274 
Deutschland... 686 67 ft. 40°4 15,500 
Caltie .... «| FOO | 75: 49 20,880 




















SOME LESSONS OF THE RAILWAY 


ACCIDENT AT SLOUGH. 


HAVE before me the Report to the 
| Board of Trade of Lt.-Col. Yorke on the 
accident which occurred on June 8th last 
at Slough Station on the Great Western 
Railway. There are some aspects of this 
deplorable accident which merit serious con- 
sideration by those responsible for the safe 
working of our railways, and to which I now 
propose to draw the attention of our readers. 
The main features of this accident are 
probably still within the recollection of most 
people. The train leaving Paddington for 
Windsor at 1.5 p.m. was late in getting away, 
owing to a sudden influx of passengers on 
their way to attend the Windsor races. 
While tickets were being collected at Slough 
station this train was run into from behind 
by the 1.15 p.m. Falmouth express, the 
driver of which overran both signals at the 
Dolphin intermediate box, and also the 
Slough East distant signal. 

No exception can be taken to the con- 
clusion arrived at by the Board of Trade 
Inspector as to the primary cause of the 
accident. I entirely agree with his dictum, 
and no more need be said about the matter. 
There is, however, an omission in the report 
which is so remarkable that one is fain to 
conclude there must be some strong reason 
to account for it. We have here the case of 
a driver being suddenly confronted with 
danger ahead of him, and in spite of the fact 
that the powerful brake at his command was 
fully applied several hundred yards before 
reaching Slough station, he was unable to 
pull up his train in time to avoid a collision. 
The question is therefore : did the automatic 
vacuum brake with which the train was 
fitted throughout achieve all that could 
reasonably be expected of it under the 
circumstances? This question does not 
appear to have presented itself to Col. Yorke ; 
at any rate there is no mention of it what- 
ever from beginning to end of his report. 
Let us look at the facts. We have first the 
evidence of Mr. Armstrong, the District 
Locomotive Superintendent at Paddington, 
who states that he examined the brake 
apparatus shortly afterwards, and, except 
for damage caused as a result of the accident, 
found it to be in good working order. Then 
we are told that the head guard tested the 
brake before leaving Paddington, and that 
during the journey down he noted the 
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pressure, as indicated by the gauge in his 
van, to be 25 inches; this is also corroborated 
by the driver. We may take it, therefore, 
that everything was in good working order. 
Now as to the speed of the train there is, of 
course, no direct evidence ; the driver esti- 
mates it at 52 miles an hour, the guard at 
50 or 60; the fireman agrees with his driver. 
For myself, I believe these estimates are too 
low. As will be seen from the gradient pro- 
file the line falls gradually from mile-post 
103, though the gradient is very slight. The 
train in question, namely, the Falmouth 
express, is not one of the best trains, and 
the booked speed to the first stop at Reading 
is distinctly moderate (about 48 miles an 
hour). I have myself rarely passed through 
Slough station at less than 60 miles an hour, 
and when timing the crack Great Western 
expresses, have frequently exceeded 67. 
Always the speed has reached 60 after 
passing the 15th mile-post. I think, there- 
fore, we shall be very near the actual mark 
if we assume a speed of 62 miles an hour at 
the moment when the brake was applied. 
The question which remains to be answered 
is: where was the train when fireman Cann 
applied the brake with full force? The 
evidence on this important point is con- 
flicting. The fireman, who should be in the 
best position to offer an opinion, gives it in 
the following words :— 


‘When I applied the vacuum brake I do not 

think we had actually passed under the bridge. 

I saw the home signal by looking under 

the bridge ; it was then at danger. I believe that 

I shut off steam before we passed under the 
bridge.” 


The head guard, however, states that he 
thinks they were between the bridge and the 
home signal, and that the engine must have 
been close to the home signal. As the 
inspector throws no doubt upon the evidence 
offered by the fireman, and as he could have 
no possible reason for stating anything but 
the bare truth, I prefer to accept his estimate. 
In any case there can be no doubt that the 
brake was fully applied before this signal was 
passed, and we may take it, therefore, that 
the minimum distance available for stopping 
the train was 227 yds. The bridge itself is, 
however, 594 yds. from the point of collision, 
and we shall therefore be very near the mark if 
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G. W. R. MAIN LINE GRADIENT PROFILE IN THE VICINITY OF THE ACCIDENT. 


we conclude that the actual margin available 
was 500 yds.—all of it on a slightly rising 
gradient; this, at any rate, is the only 
possible conclusion if we are to accept the 
statement of the fireman. The various 
points in question are clearly marked on the 
gradient profile, and it is somewhat remark- 
able that no plan or profile was drawn up 
with the inspectors report, an omission 
which is surprising, to say the least, in a 
matter of such importance. It should be 
mentioned that the total weight of engine, 
tender, and train was 291} tons. Brake 
blocks were applied to every wheel except 
the engine bogie wheels and the middle pair 
of the six-wheel coach. The total weight 
available for stopping the train was therefore 
93°2 per cent. Of this fact likewise no hint 
is given in the report. 

Now it is not my purpose to arouse once 
more the acrimonious discussions that at one 
time filled our engineering journals as to the 
relative merits of the rival brakes—by this 
time the good and bad points of each are 
well known, and likewise their relative 
stopping powers—but I have placed the 
facts in connection with this particular 
accident in evidence because I think the 
time has arrived when some steps should be 
taken to determine exactly how we stand 
with regard to the action of the present 
appliances to existing rolling stock. It is 
many years since any official brake trials 
have been carried out in Great Britain ; the 
present nature of our rolling stock differs 
essentially from that in use when the last 
tests were made. Since then block sections 
have daily grown closer and shorter, trains 
are heavier and speeds higher. Of late 
years several of the great lines have intro- 
duced 12-wheel bogie carriages, and the 
practice appears to be prevalent of omitting 





to apply brake blocks to the middle pair of 
wheels. This is, I am convinced, a serious 
mistake, and the Board of Trade should 
have power to compel the railways to fit all 
bogie wheels and likewise the middle wheels 
of six-wheel stock with brake apparatus. 
Such tests as we propose would have an 
important bearing on the position of our 
signals. In the case of Slough, fur instance, 
if it were proved that at a speed of 68 miles 
an hour it was impossible to stop a train 
before reaching the station — supposing 
brakes to be fully applied on sighting the 
home signal—then that signal should most 
certainly be placed further off. Why this 
important point was not touched upon by 
the Board of Trade inspector is a question 
that may well be asked. To me it appears 
to be an essential element in the safe 
working of our trains that the actual stopping 
power of the brakes in use by each line 
should be known, not by rule of thumb, but 
definitely and accurately. It shouid be 
borne in mind that even those companies 
which use the same brake do not all use the 
sametype. The Great Western, for instance, 
use an air-pump and a pressure equal to 
25 ins. combined with a steam brake on 
the engine. The South Eastern use an 
ejector in place of a pump, and work at 
a pressure of 20 ins., the vacuum being also 
used for braking the engine and tender 
wheels. The Midland use ejectors for the 
vacuum and have a steam brake for the 
engine and tender. Even the size of brake 
cylinders is not the same, and it will therefore 
be understood that tests carried out by one 
line could have no relation to any other, and 
that the results would differ in each case. 
It cannot be too strongly emphasised that 
stopping an express train is a matter of 
seconds and feet, and the sooner we know 





























exactly how we stand in this respect the 
better it will be. 

The second point to which I wish to direct 
attention is the rulings of the inspector on the 
duties of passenger guards. Col. Yorke 
refers to the subject in the following terms :— 


**Tt is to be remarked that in this case, as in so 
many others of late years, the guards of the 
express train were not on the look-out for the 
signals, and neither of them can give any informa- 
tion as to the position of the signals at the Dolphin 
and Slough East. I hold that the first duty of a 
guard is the safety of his train, and the watching 
for every possible indication as to whether all is 
right or not. I am supported in my opinion by 
Rule 170 (General Rule Book), which says: 
**Guards of passenger trains must after the safe 
working of their train, give their ext attention to 
the luggage, parcels and other packages entrusted 
to them.” 


Now, whatever may have been the inten- 
tion of those who framed the above rule, 
there can be no doubt that as regards its 
application in the present day—if correctly 
construed by Col. Yorke—it is a sheer im- 
possibility. The work demanded of the 
guard of a modern express train puts quite 
out of the question any but the most cursory 
attention tosignals. Years ago, when signals 
were fewer, the trains slower, and passenger 
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traffic infinitesimal compared with the volume 
now dealt with, the thing may have been to 
a certain extent workable ; but anyone who 
knows the work involved in sorting out a 
huge 50 ft. eight-wheel van, will at once 
recognise that the demands of the Board of 
Trade inspector are quite impracticable. 
Further, it may be remarked that the side 
windows provided for the use of guards have 
been gradually reduced in size until at the 
present time it is physically impossible to 
take note of the signals or to keep a proper 
look-out. If this pronouncement of the 
Board of Trade is to be taken au pied de la 
lettre, it will be necessary to revert to the 
old-fashioned roof-seat commanding an un- 
interrupted view ahead and also to provide 
an additional guard whose sole duty would 
be to attend to the signals. 

For myself, I consider the remedy worse 
than the evil, and further, that it would tend 
to reduce the sense of responsibility, and 
consequently the attention devoted to signals 
by the driver and fireman. Apart from this, 
however, there is no doubt that the size and 
shape of the windows provided for the use of 
guards on some lines—notably the Great 
Western—are most unsuitable, and indeed 
worse than useless ; they should be so con- 
structed that an uninterrupted view ahead 
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may be easily obtained, and the glass should 
be kept clean and not in the state of filth 
which so frequently obtains on some lines. 

We now come to a matter which is outside 
the scope of the Board of Trade report, yet 
which has in my opinion a_ considerable 
bearing upon this particular accident, and 
also upon the general methods of working 
our traffic in the present day. It will be re- 
membered that the train which was run into 
at Slough, being due ‘to leave Paddington at 
1.5, did not actually get away until 1.12, or 
three minutes before the 1.15 was due out. 
Now the authorities at Paddington must 
have been aware that in all probability the 
late departure of the 1.5 would involve 
blocking the 1.15 at Slough. It would have 
been a very simple matter for the platform- 
inspector at Paddington to instruct the driver 
of the 1.5 that he must do his best to clear 
the 1.15 by running under his booked time, 
and making up two or three minutes or. the 
way. Of the possibility and safety of this 
course there can be no reasonable doubt. 
The train, exclusive of engine and tender, 
weighed about 155 tons, it was drawn by one 
of the recently constructed four-coupled 
express bogie engines, and was timed to 
cover the 18} miles at a booked speed of 46} 
miles an hour. As a matter of fact the driver 
lost one minute, and we are given no reason 
for this failure to keep schedule time. It 
would have been quite possible to run to 
Slough in 21 or 22 minutes. giving an average 
speed of 50 or 52 miles an hour, and it is 
highly probable that the time gained would 
have enabled the staff at Slough to deal with 
the tickets and allow the train to get away 
before the 1.15 became due. 

Putting aside, however, the possible pre- 
vention of this particular accident, it appears 
to me that this matter merits very careful 
consideration by our railway managers. In 
the present day there would appear to be 
some unwritten law which demands that 
under no circumstances whatever shall a 
responsible railway official give direct orders 
to a driver that he is to make up time ; 
indeed, it has become a sort of “fetish” 
which no self-respecting official dare offend, 
and may only be spoken of by those high in 
authority with bated breath! Every day the 
newspapers unfold some fresh tale of un- 
punctuality and disorganisation, and every 
day the patience of the travelling public is 
sorely tried by late arrivals and lost con- 
nections, yet little or nothing is done to 
remedy the evil. Surely it is time we realised 
our position in this matter! Until some 
strong-minded man takes the bull by the 
horns we shall go on from bad to worse, 
allowing punctuality to become a by-word 
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and demoralisation to become permanent. 
Let us take this particular instance, and see 
what it means. The 1.15 ex Paddington is 
not one of the fastest expresses on the line, 
but is a semi-express, calling at Reading, 
Swindon, Bath, Bristol, Taunton, Exeter, etc., 
and making connection at these places with 
all the important branch lines ez route. The 
natural result ofdelaying this train five minutes 
at Slough would be a further loss of five 
minutes at Reading, 10 minutes at Bristol, 
and so on all down the line, making all the 
corresponding branch trains late and dis- 
organising the traffic from Paddington to 
Falmouth, it being a well-known fact that a 
train which loses time at the start invariably 
loses further time right through its journey. 
Now all this might be avoided by the exercise 
of a little common sense. The line as far as 
Swindon—or, for the matter of that, to Exeter 
—is of such a nature that any speed attain- 
able by the locomotive might be run with 
perfect safety. Yet because of this out-of- 
date, unprogressive, hypersensitive spirit with 
which all our traffic managers appear to be 
indued, we must needs see our railways dis- 
organised, and yearly going from bad to 
worse, while our reputation promises to fall 
to its lowest depths. 

There are periods during the summer 
months when it is of vital importance that 
trains should be run on time. It becomes 
necessary to duplicate or triplicate, say, the 
10a.m ex King’s Cross, the first portion leaving 
at 10, the second at 10.3, and the third at 10.8. 
If all three are run to the timing of the 
10 o'clock then it follows that the two latter 
portions will be blocked outside Grantham 
and kept waiting until the first part has got 
away. Supposing, however, that it were 
within the power of the inspector at King’s 
Cross to instruct the driver of the first portion 
to run into Grantham at 11.55 instead ot 
12 o'clock, it would then be possible to get 
each portion away without any delay from 
its predecessor. The result of this method 
of working would be that instead of all three 
trains arriving hopelessly late at Edinburgh, 
they would be enabled to get in within a 
quarter of an hour of the booked time. Asa 
matter of fact, this particular train is so fre- 
quently split up during the summer months 
that two or three separate timings are shown 
in the working time book, but the argument 
is the same and it applies to a very great 
number of our important expresses. I would 


suggest that at all the principal stations in- 
spectors should be furnished with a schedule 
giving the allowable timing of the best trains 
when running late, the inspector to be com- 
pelled to fill in a ticket directing the driver 
to run to his next stopping place in a certain 
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number of minutes, allowance of course being 
made for heavy loads or bad weather. Such 
a method would, I am convinced, go a very 
long way towards solving the question of 
unpunctuality. In France and America, 
drivers are not only expected to make up 
lost time but are rigorously dealt with if they 
fail to do so, and it is only in this country 
that officials are too timid to take a course 
which would be thoroughly appreciated by 
the travelling public. 

The following is a brief summary of the 
points I have dealt with, and which appear 
to me to merit the consideration of our 
railway authorities : 

(a) Proper brake tests with up-to-date 
rolling stock should be carried out either by 


the companies themselves or by the Board 
of Trade ; such tests to embrace all forms of 
brake apparatus at present in use in Great 
Britain. 

(6) All wheels of passenger coaches and 
locomotives should be braked, and failing the 
carrying out of same by the railways, power 
should be granted the Board of Trade to 
enforce compliance. 

(c) The look-out windows of guards’ vans 
should be constructed so as to afford an 
uninterrupted view of the train and signals. 

(2) Inspectors at all important centres 
should have power to accelerate the running 
of passenger trains whenever deémed 
advisable. 

A. G. ROBINs. 














The purport of this section of FEILDEN’S MAGAZINE is to give the skilled mechanic in our great 
industrial establishments an oprortunity of bringing his practical ideas and experience into print. 
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A Tool Post Attachment.—The advent of 
automatic machinery and its universal adoption 
has opened out a wide area for ideas and sugges- 
tions that will improve the different machines. 
These consist of many inventions and auxiliaries 
other than those supplied or thought of by the 
maker. The automatic machine, as used for 
turning small cones, knurled nuts or washers, from 
round, square or hexagon stock, is arranged with 
a series of tools, which come into operation alter- 
nately or simultaneously as required. Figs. 1, 2, 
3 and 4 show respectively the finished washers at 
the end of a piece of stock, the side elevation, end 

‘ elevation and plan of tool post. The parting-off 
tools dA, dA’, A” are held firmly in position 
by the screws (A) passing through the clamping 
plate (C). Owing to the pieces sometimes remain- 
ing between the tools when parted off, and the 
occasional jamming of the machine thereby, the 
following was introduced as a preventive. In 
this case the parting-off tools were set in advance 
of one another, so that each piece would be 
separated in order. Between the tools are sliding 
pieces provided with a slot, through which the 
clamping screw (8) passes. End pressure on the 
bars is exerted by the springs (D, D) fastened on 
the end of the tool post by the screws (Z, Z). As 
the post travels forwards in the parting-off process 
the bars are forced back against the springs. On 
the termination of the cut the recoil of the bar 
ejects the finished piece from between the cutters, 
leaving the bar in its normal position, to be again 
pressed back on the commencement of the cut. 
W. Houcu. 

[We think some little difficulty would be experi - 

enced in using square stock.—ED. ] 


A Bandy Box Cool.—Below will be found a 
sketch of a very useful and handy tool that can be 
used with any lathe. The cut itself is almost self- 
explanatory, and it is so simple that any mechanic 
can make one. It is intended to be used either as 
an attachment to the tail stock by being screwed 
on to a hollow harbour fitted to the tail stock 
having the same number of threads and same 
diameter as the live spindle ; or it can be screwed 
on to the live spindle itself or held in a chuck. 
Where the tool is screwed on to the tail centre, 
the stock to be cut is fed through the hollow 
spindle in the head stock of the lathe, but where 
the tool is screwed on to the live spindle it of 
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A TOOL POST ATTACHMENT. 




















Workshop Practice. 





FIG. I.—SECTION THROUGH BOX TOOL. 


course rotates with it, and the work is held 
stationary. The outer half of the tool is made of 
a square cross-section, and the other half round. 
Any size bushing up to the full capacity of the 
tool may be used, and it will be found very con- 
venient in making screws and other small articles, 
or for reducing rods to any diameter within the 
range of the tool. 

CHARLEs G. TAYLOR, Burlingame, Kansas. 

[Norg.—Sometimes supplied with two cutters, 
a very useful tool for reducing stock by a single 
cut to any required diameter. —Eb. ] 
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Flanging Light Pipes.—A cheap, simple, and 
effective way of attaching flanges to light pipes is 
as follows :—Boiler tubes of 4} ins. and 6 ins. 
diameter were required to be flanged for a special 
job, the thickness, 9 and 10 B.W.G., not allowing 
for thread in the usual way. Mild steel flanges 
in. larger than the 


8 in. thick were bored a J 
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FIG. I.——-METHOD OF FLANGING LIGHT PIPES. 











FIG. 2.—SECTIONAL VIEW ON LINE A—A 
OF FIG, I. 


external diameter of the tube, and 

shallow V-grooves, about } in. apart, 

were cut within the bore of the flange. 

With the aid of an expander the peri- 

phery of the tube was forced into the 

groove, making an excellent job. The ends of 

the tubes were left projecting a little beyond the 
flange faces, to be afterwards dressed off level. 
J. LESLEY. 

a) 


Copping Cylinder Flanges.—In many designs 
of horizontal and other engines, it is the custom to 
form up the flanges almost flush with the ends 
of the cylinder, thereby extending the base of the 
same, so as to give stability by spreading the base 
on the foundation, and also to allow of the valve 
chests of Corliss engines to be placed as near 
to the ends of the cylinder as possible. When 
thus formed, the full diameter of the cylinder 
flange extends only half or two-thirds round its 
circumference, and then falls away into the body 
of the cylinder casting. When boring and facing 
such cylinders it is a common practice to strike a 
circle with the tool in the facing rest, the full 
diameter of the cylinder cover, and then chip and 
file the flange to the level of the covers. In very 
large cylinders the above process involves a 
serious item of cost, and a special tool or machine 
to perform the work would in its turn be very 
costly, especially if designed to have a range 
sufficient to deal with cylinders say from 12 in. to 
60 in. diameter. In order to. reduce the time in 
topping such flanges, the following simple method 
will be found to effect a saving in both time and 
labour, and give greater accuracy to the work, 





FIG, 2.—ENLARGED SECTION OF EXPANDED TUBE 
AND FLANGE. 










































there being no ragged edges left when completed. 
The sketch shows a Corliss cylinder 4, with 
flush end flanges fixed on boring bed; & is the 
boring bar inserted in the cylinder, and carried 
in two standards C C. JD is the facing rest bolted 
securely on the boring bar, and having a slide 
working at right angles to the bar for facing, on 
which is carried a slide or tool-holder Z to feed 
forward and backward, parallel to the bar and 
over the top of the cylinder flange. The sketch 
shows the usual arrangement for cylinder boring, 
and the operation of topping may be described as 
follows :—Assuming that the cylinder has been 
bored and faced, and also that the diameter of 
cover has been struck on the face, we proceed to 
chip a clearance of two or three inches down to 
the line at the points # 7, Fig. 2, for the con- 
venience of starting and finishing; then by 
alternately inserting and withdrawing the tool 
at these points, the edges of the flanges may be 
formed to any required section or diameter. If 
the rest be a strong one, a cylinder flange may be 
reduced three-quarters of an inch in diameter 
with one roughing and one finishing cut. By 
this method very satisfactory results have been 
obtained, and a great saving of labour effected. 
‘* STRAND.” 
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junction of Mouldings.—Cases frequently 
occur in connection with fitments where it is 
necessary to cut a cornice moulding to butt sgware 
against a corresponding moulding, and much time 
is wasted in measuring, scribing, and cutting to 
fit by trial, unless the correct and simple way 
is known. All that is necessary is to cut the 
piece being fitted (4) to a mitre (45 degs.) and then 
with saw, gouge, and chisel remove all the part in 
section when the two surfaces will exactly fit 
against each other (Fig. 1). Should the angle be 
other than 90 degs. the same principle applies, the 
moulding being sawn at half the angle made, and 
the necessary slope being observed in removing 
the waste material A (Fig. 2). In Fig. 2 the 
lines parallel with the grain indicate the portion 
removed in mitring, the parts afterwards cut 
away being represented by dotted lines 7 the 
direction of the cut. H. A. MILEs. 
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CHEAP METHOD OF TOPPING CYLINDER FLANGES. 
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METHOD OF JOINTING FOR MOULDINGS. 


An Improved Mandrel,—An improved mandrel 
for lathe work can be so arranged as to prevent 
the spreading of the ends and the destruction of 
the centres by making an ordinary solid mandrel 
a sliding instead of a driving fit. This is accom- 
plished by milling away a portion # for the entire 
length. This section must be cut to a depth that 
will coincide with some convenient diameter of 
steel rod, say about 4 in., making the periphery 
of one exactly meet that of the other. When 
working, the mandrel is revolved in the direction 
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AN IMPROVED MANDREL. 
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of the arrow, and a good depth of cut may be 
taken without slipping. A slight tap in the 
opposite direction enables the work to be slipped 
off easily. HouGu. 

[Very useful for repetition work, when taking a 
peripheral cut ov/y, but not enough resistance for 
side cutting. —Eb. ] 
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cramping or binding in some direction. Grooving 
the surface of a wedge is something of an innova- 
tion, and though the principle of relieved surfaces 
is often met with in the fitting and turning shops, 
it is seldom thought of in the foundry. The 
illustration shows a new style of wedge, with 
longitudinal grooves, and made in malleable iron 
—a very considerable saving over forging. The 
faces give a better grip than the ordinary flat 
wedge, and with less tendency to rebound. 
‘* BRASSEY.” 
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A Stay Bolt.—A convenient bolt for staying 
purposes may be made from materials to be found 
in any engineering shop, and the device is one that 
will accommodate itself to a variety of jobs, thus 
dispensing with an accumulation of stock round 
the machines in the shape of an interminable 
number of bolts. A piece of I-in. gas tubing, 
about 2ft. long is screwed on the outside with a 
fine thread at one end, and fitted with a hexagon 
nut 2-in long. The tube is then drilled on one 
side with g-in. holes, I-in.. pitch as shown. A 
sliding collar on the tube carries a set-screw which 
is tightened up on a bolt of the internal diameter 
of the pipe, up which it may be moved to the 
required distance, the other end of the bolt 
terminates in an ordinary hexagon or square head. 
Any sizes may be made in a similar manner, the 





GROOVED WEDGE FOR FOUNDRY USE, 


A Grooved Wedge. —The wedge is perhaps one 
of the most useful accessories of the moulding 
shop, as nearly all kinds of foundry work require 





long nut on the end giving any intermediate 
adjustment between the holes. 
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MECHANICAL ENGINEERING. 


A Revived Motor System,—A car in which 
superheated water is used as a source of power 
has been recently tested on the New York Central 
Railroad ; and, from the description, it appears that 
the method employed for working it is a revival 
of Lamm’s system. The car hasa length of about 
35 ft., and is fitted with special motor trucks and 
storing tanks for the hot water, suspended under 
its body. These tanks are three in number, each 
about 24 ins. in diameter and 12 ft. long, and are 
charged with hot water at about 500 degs. Fahr. 
at acentral station. In operation this water is 
drawn from the tanks in small quantities at a 
time, and allowed to partly expand into steam at 
a pressure of 100 lbs. per sq. in. This action 
takes place in a chamber adjacent to the engine 
cylinder in which the steam is.used. The car on 
the trial trip was provided with a duplicate en- 
gine on each truck, but only one set of engines 
was used. Motion is transmitted from the crank 
shaft of the engine to the car axle by spur gears. 


a> 


Turbo-Motors.—The Hon. C. A. Parsons, 
during the discussion on his paper on the steam 
turbine and its application to fast merchant vessels, 
read before the Institution of Shipbuilders “and 
Engineers in Scotland, made the statement tiat in 
four years his ‘* Turbinia” had run 34,000 miles 
and there are no signs as yet of any deterioration. 
One of a number of turbines built by him in New- 
castle in 1887 was taken to pieces last year and a 
careful microscopical investigation failed to reveal 
any signs of usage. With clean steam no notice- 
able wear seems to take place. A j-in. nut 
having got ‘‘ chewed up” recently, it was assumed 
that some damage had been done to the engine, 
but the turbine had not been hurt in the least. 
These facts plainly show that with ordinary care 
turbines seem to be much less liable to derange- 
ment than ordinary engines, especially with super- 
heated steam, which certainly adds considerably 
to the value of the new type of steam motor and 
should go far in securing its more general 
adoption. 

> 


An Improved Expanding Mandrel,—In a 
recent issue of the American Machinist an ex- 
panding chuck or mandrel for the rapid and easy 
execution of small articles, difficult to hold in any 
other way, and suitable for the turning of collars, 


for instance, is described, and the patentees, 
Messrs. J. & W. R. Thomas of Pennsylvania, 
may truly be said to have met what all iron-turners 
will agree to have been a long-felt want. With 
this useful tool a collar may be turned on the 
outside, and faced on both edges at one setting, 
and the design of the chuck is as follows. Its 
body consists of two parts, the first, or back piece, 
of which may be screwed on to the front of the 
lathe spindle, or otherwise securely mounted. 
The second piece is bolted to the first with a 
round chamber between them in which a large 
nut is fitted to turn freely. The periphery of the 
nut has several holes in which a pin may be inserted 
for turning it, and the body of the mandrel is cut 
out at the side to allow a sufficient movement of 
the pin. A threaded stem passes through this nut, 
the front end of it attaching to or forming a part 
of a cylindrical block fitting in a cylindrical 
chamber considerably longer than itself to allow it 
the required longitudinal movement. This block 
has three inclined grooves, and against the 
bottoms of these grooves bear the ends of 
three chuck-jaws. The outer ends of these hold 
the work by being forced out against the interior 
of it. As the cylindrical block is moved forward 
the jaws are forced outward, and fer contra. 


a> 


Strengthening Cast-Iron Pipes,—In the 
year 1898 an experiment of reinforcing cast-iron 
pipes was tried at Lyons, and the result has been 
so successful that not a single pipe then laid down 
has given way. The method by which the pipes 
were strengthened was invented by Mr. X. Roge, 
the managing director of the Société Anonyme de 
Fonderies de Pont-a-Moussen, and received a prize 
at the Paris Exhibition last year. The pipes are 
cast vertically of ordinary iron with external trans- 
verse ribs, and the strengthening consists in shrink- 
ing on them steel hoops. Numerous trials have 
shown that cast-iron pipes of normal thickness 
thus treated can stand violent shock and great 
internal pressure far better than an ordinary pipe. 
An ordinary pipe to show the same strength 
would have so much increased in thickness that 
its cost would be far greater than these pipes 
strengthened with steel hoops. Another advan- 
tage in the use of the latter consists in the fact 
that, while an ordinary pipe that bursts generally 
opens over its whole length, or nearly so, 
allowing a large volume of water to escape, such 
opening is, in the strengthened pipe, limited by 
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the hoops, so that the volume of water escaping is 


far slighter. 
> 


Mining Machinery.—From reliable informa- 
tion it appears that the present moment offers an 
excellent and unrivalled opportunity for the 
manufacturers of mining machinery to gain a good 
footing for a profitable export trade in Chili. To 
support this view it may be mentioned that during 
the year 1899 the imports of mining machinery 
amounted to £14,600 as against £7,400 in 1898, 
and according to a careful inquiry made in the 
various mining centres of the Republic the business 
done last year shows an even greater increase in 
the figures referring to imported machinery. In 
1899 Great Britain was slightly in the lead, her 
imports of mining machinery amounting to £7,350, 
while Germany followed with £7,000, the imports 
from United States amounting only to 2260. 
There seems to be no good reason why our lead 
should not be continued, for British manufactures 
in this line are second to none, both as regards 
durability and finish, and when once known have 
nothing to fear from foreign competition, provided 
that our makers pay careful attention to the rapid 
progress in modern mining methods. The 
favourable condition for exporters, seen from the 
figures above given, is apparently not of an 
ephemeral character, but stillcontinues, asonly quite 
recently a number of new mining companies have 
been formed in Chili, while several of the old 
plants have been overhauled with the object of 
providing an entirely new equipment for which 
large sums are to be expended in consequence of 
the profits obtained within the last three years 
from similar investments. 


® 


CIVIL BNGINEERING. 
The Cost of Steel and Wood Combination 


Bridges.—In view of the generally acknowledged 
skill and ingenuity of American engineers in the 
designing and construction of bridges, our readers 
will be interested, no doubt, in the following data 
regarding a typical American type of bridge, 
representing a combined steel and wood structure, 
which has met with considerable success in the 
United States owing to its economy as compared 
with the cost of all-steel bridges. The bridge 
which forms the basis of comparison was built by 
Messrs. L. Schreiber & Sons of Cincinnati, Ohio, 
and had the following dimensions :—Span, 190 ft. ; 
road, 27 ft., two walks, each 6 ft. wide; total 
width, 41 ft. ; depth of truss, 27 ft. to 38 ft. The 
uniform live load on the floor was calculated as 
representing 100 lbs. per square foot ; the floor 
was covered by 4-in. wood block paving on a 
3-in. plank. The contracted live load on floor was 
to be equal to a 15-ton roller, or two electric cars 
on each track, which represented a live load of 
3,300 lbs. and a dead load of 2,345 lbs. per foot 
of bridge. The trusses were pin-connected. For 
the combination design hard pine was used for 
the top chords, web posts, portals, lateral struts, 
floor beams and joists, while the remaining parts 
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were ot steel. The estimated quantities of 
materials, given in weight, were as follows:— 
Eye bars, 42,180 lbs.; cast-iron joint blocks, 
19,720lbs. ; lateral rods, 5,810lbs. ; machine work, 
5,940lbs. ; shoe plates, 5,200lbs. ; loops, 3, 16c Ibs. ; 
mangers, 1,240 lbs; giving a total of 83,250 lbs. 
at an aggregate cost of 3,130 dols. To this have to 
be added: hard pine chords and posts, 17°50 mm. ; 
hard pine lateral struts 3°80 mm. ; floor planks, 
1,974 mm. ; floor joists 22°24 mm. ; floor beams 
14°80 mm., representing a total of 77°36 mm., 
at an aggregate cost of 2,400 dols. Besides this 
there were 504 sq. yds. of paving at 750 dols. ; 
400 ft. of fencing at 200 dols. and the cost of 
erection, 7.¢. 1,200 dols., which brings up the total 
cost for one combination span to 7,600 dols., a 
sum equal to one dol. per sq. foot of the total 
floor. If the same bridge had been an all- 
steel structure, the quantities required and the 
cost incurred per span would have been:—steel, 
180,000 Ibs. costing 7,360 dols. ; floor planking 
19°74 mm. and wood joist 22°24 mm., costing 
together 1,435 dols. ; fencing 400 ft. at 200 dols. 
and paving 504 sq. yds. 750 dols., cost of erection, 
1,200 dols. ; giving an expenditure of 10,945 dols. 
for one steel span, which is equal to 1°43 dol. 
per square foot of total floor. The above com- 
parison applies to the whole superstructures 
complete. If the cost of substituted parts only 
is taken into consideration we obtain the 
following results. In the combination design, the 


top chords, web posts, portals, lateral struts and 
floor beams contain 35°3 mm. of hard pine at 


35 dols. per mm., z.e. 1,220 dols. ; 19,700 lbs. of 
cast-iron joint blocks at 3 cents. per Ib., @¢. 
591 dols., giving a total of 1,811 dols. For the all- 
steel design the same parts contain 118,200 lbs. 
of steel at 4 cents. per Ib. @.c. 4,728 dols. On 
comparing the above data we see that, roughly, 
the combination type costs one-third less than the 
all-steel type, and the same proportion results from 
comparing the cost of wood, including the 
necessary cast blocks, with that of steel for top 
chords, web posts, portals, lateral struts and 
floor beams ; which is a saving well worth taking 
into consideration. 


MARINE ENGINEERING. 


Direct Ocean Traffic to Chicago.—The re- 
markable progress in engineering methods due 
to the great discoveries in science made during 
recent years, and to their practical application, 
has rendered possible many changes in the con- 
ditions of countries and places, the mere suggestion 
of which would have formerly been laughed at. 
The building of railways and telegraph lines 
through deserts, the tunnelling of gigantic moun- 
tains, the cutting of canals through necks of land 
that for thousands of years have defied the inroad 
of mighty oceans, are all problems solved already, 
and to be solved again whenever occasion arises. 
And a problem similar to these in so far as not so 
very long ago it would have been decried as absurd, 
but at present is recognised as quite feasible, is 
the transformation of some important inland town , 
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hundreds of miles from the ocean shore into a 
commercial port accessible to the great vessels 
crossing the Atlantic or Pacific. For some years 
schemes for bringing such ships to Berlin have 
been under serious consideration and will sooner 
or later be put into execution ; and quite recently 
the first step has been taken to secure for Chicago 
the privileges of an ocean port. While to do this 
for most of the inland towns suitable for the 
purpose would require the enlarging of some river 
beds, the rectification in some places of their 
banks, the construction of a few canals and the 
building of a fleet of sea-going vessels, the latter 
alone practically suffices for making Chicago a sea- 
port, since there is a waterway quite ready for 
such a fleet, which would metely have to pass 
through the Welland Canal to reach the St. 
Lawrence and the ocean. True, the Welland 
Canal permits only the passage of vessels of not 
more than 14 ft. draught, which will make it 
necessary to take a considerable portion of the 
load off vessels that when fully loaded have deeper 
draught, and carry it on lighters to the St. 
Lawrence or to Montreal, to be later re-transferred 
to them ; but even so the change will be of far- 
reaching importance for Chicago, where, as pro- 
bably will be found in the near future, vessels can 
be built cheaper, owing to favourable proximity 
of the town to the sources of the raw material, 
than in the Atlantic coast towns. The beginning 
for the transformation has been made—z.e. an 
ocean freight-carrying vessel has been launched 
at the yards of the Chicago Shipbuilding Company, 
and three similar ones are in course of construction. 
This little fleet will cost, it is said, the moderate 
sum of one million dollars. Larger vessels have 
been built in Chicago before this, but they were 
intended for lake steamers. The one recently 
launched is to run directly between the Westein 
Metropolis of the United States and European 
ports; and in this lies the significance of the fact, 
which is fully realised in the United States. 


® 


RAILROADS. 


Bogie Steel Wagons.—Experiments are being 
made by the Furness Railway Company bogie 
steel wagons for the conveyance of iron ore. These 
wagons are designed to carry 40 tons of ore with a 
tare of only 12 tons 7 cwt., and one of these 
wagons will actually do the work of four ordinary 
wagons. For the time being the new steel wagons 
are running only between the Barrow docks and 
the Barrow Steel Company's works, but their 
complete success has been demonstrated, and the 
directors have announced that they intend to ask 
other ironmasters in the district to make certain 
alterations in their works so as to be able to 
supply them with more wagens of the same type 
which they intend to order from them, since they 
will use these steel cars henceforth generally on 
their line. 

> 

Steel-Tyred versus Cast-Iron Wheels.—The 

use of steel-tyred wheels on railways is of com- 
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paratively recent origin, for it was inaugurated in 
Great Britain during the early sixties and adopted 
in the United States a few years later. In the 
latter country, nevertheless, steel tyres were em- 
ployed for a considerable period of time on a few 
lines only, and the use of cast-iron wheels with 
chilled tyres was almost universal. In recent 
years, however, the transformation has been very 
rapid, and cast-iron wheels have practically dis- 
appeared. In a recent issue of Locomotive 
Engineering a writer, who has for many years 
been engaged in the manufacture of the more 
expensive, but also more durable, steel tyres, pub- 
lishes a very instructive comparison between the 
two types, of which the following is a summary. 
According to him the life ofa cast-iron truck wheel, 
as it is technically called, is conceded to be 50,000 
miles’ run. On trunk lines they are now used 
only on freight cars. The steel-tyred truck wheel 
has a record of over 600,000 miles’ run before it is 
unfit for service. It will thus be seen that there 
isa very marked difference in the ‘‘ life,” and there 
are some kinds of steel-tyred wheels that can be 
replaced with new tyres almost indefinitely, so 
that their ‘‘ life” may be almost called endless. 
The steel-tyred truck wheel is now used exclusively 
on passenger trains on all trunk railroads in New 
England. When first used in America there were 
some misgivings that, owing to climatic conditions. 
when subjected to the strains of railroad work, 
they would break. This fear has been _— 
by the production of better qualities of steel. The 
resistance due to curves on the track is a great 
factor in the wear of a wheel, causing its removal 
sooner than the actual wear on the tread demands. 
On a curve the flange of a rigid tyre acts as a 
shearing machine; it cuts the rails and is cut by 
the rail. Many devices have been tried to avoid 
this, but the old system of two wheels fixed to the 
same axle remains. ‘‘ Coning”’ the tread is of 
some aid, but only for a few thousand miles. On 
six-wheel trucks, owing to increased wheel-base, 
this friction is increased, and on those trucks cut 
flanges are more frequent. Sliding the wheels is 
another factor in their wear, and adds considerably 
to the time required to turn them. 


aa) 


Railroad Construction in Italy.—British 
locomotive builders will be interested to learn that 
the Mediterranean Railway Company, of Milan, 
Italy, will purchase part of its new rolling stock in 
foreign countries. The company is to spend for 
this purpose about 3,400,000dols. The Tramway 
Company, of Messina, Italy, is to convert its steam 
line into an electric road. Giovanni Stuchy, of 
Giudecca Mills, Italy, has presented to the Mayor 
of Venice three projects intended to join the Isle 
of Giudecca and Venice ; two of the projects have 
been conceived by Frote & Westerman, civil 
engineers, of Ziirich, Switzerland, and would cost 
50,000 dols. and 130,000 dols. respectively ; the 
third project, which was planned by Mr. Krukenker, 
of Hanover, would cost 150,000 dols. La Societa 
Veneta has applied to the Italian Government for 
a concession for a railway from Portomaggiore to 
Migliavindo. 
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METALLURGY. 

A New Metallurgical Process,—-Among the 
patents granted to the late Dr. Carl Hoepfner, 
not long before his decease, in conjunction with 
Mr. John Offegor, was that for a method of reco- 
vering zinc from argentiferous blends in which the 
percentage of iron is too large to permit the 
ordinary distillation method being used. This 
method, it appears, is being successfully employed 
at present on a commercial ‘scale and consists of the 
following operations. The ores are at first roasted 
with common salt, resulting, according to the 
description, in the production of zinc chloride and 
sodium sulphate. These two soluble salts are 
then leached out, and the latter separated from 
the former by crystallisation in the cold. The zinc 
chloride is then treated electrolytically, using 
carbon anodes and for cathodes a revolving plate 
of zinc. The chlorine as it escapes is absorbed by 
lime, making a marketable product. The process 
is said to be in operation on a considerable scale 
at Farfurth. The precious metals, of course, 
remain in the leached residues in the tanks. If 
rich enough these could be sold direct to the 
smelter. Ifnot, they would require concentration. 


> 


Variation in Foundry Iron,—The varying 
character of pig-iron is, as we all know, a source 
of constant annoyance to the iron master ; and for 
this reason the paper recently read before the 
American Foundrymen’s Association, by Captain 


Hemming of the Imperial German Artillery, 
which contains many useful hints regarding the 
causes of failure in castings, deserves the attention 


of all who are interested in  iron-working. 
Chemical analysis is frequently mentioned as of 
the greatest importance to the founder, but from 
Captain Hemming’s paper it appears that 
chemical knowledge will be of even greater use if 
it is used to guide the work at the blast furnace. 
Chemical inquiry into the character of the iron 
used in founcfries does not suffice to establish the 
suitability of foundry iron, and the latter appears 
to depend even more upon the physical properties 
of the iron; since specimens of iron absolutely 
identical in composition often give totally differing 
results in the foundry, while equal results are often 
obtained with specimens differing considerably in 
constitution. These facts, as theauthor of the paper 
points out, make it highly important to ascertain the 
true cause of the different behaviour of iron when 
used in foundry work, and it is a great mistake to 
blame the founder for the failure of obtaining 
equal results from iron which analysis shows to be 
of equal composition. Poor moulding, cold iron, 
unequal cooling, abrupt change of section, trouble 
in the place from which the test pieces were cut, 
or difficulties in making a separate set of test bars, 
are considered as the primary causes of failure to 
see predictions carried out. It is also known that 
the cupola itself has a great influence on results, 
for, with the same mode of operations and material, 
one day’s run may be quite different from the other. 
The author’s experience in one foundry has shown 
that different shipments of one brand of iron, in 
spite of a practically identical composition, may 
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produce quite different results, and that the 
foundry will not be to blame therefor. This 
particular foundry was accustomed to work with 
such painful exactness that the conclusion was 
forced upon all of those interested that the root of 
the evil was to be looked for in the blast furnace. 
It is a well-understood fact that even with the 
most uniform burden a blast furnace cannot make 
absolutely uniform pigs, so far as their composition 
is concerned, yet the end product will be com- 
paratively more homogeneous than a _ cupola 
process could make it, for the quantities are much 
larger, and the process is a continuous one. If, 
now, the greatest care is taken in running the 
cupola and handling the molten metal, the un- 
avoidable differences in composition in the cast- 
ings made will be found to be quite unimportant 
if only the same care is taken with the burden in 
the blast furnace. There are pig irons sold, as 
among the best, which still contain 4°9 per cent. 
total carbon, silicon 2 to 24 per cent., manganese 
0°6 to 0°7 per cent., phosphorus 0°94 to 1°20 per 
cent., and sulphur 0°10 to 0°14 per cent., and itis 
not to be wondered at that the results are poor. 
Where the percentage of iron is dropped down to 
80°65 per cent., instead of being 92 per cent., 
castings must be failures. The tendency of German 
practice is to burden the furnace to produce a 
maximum amount of silicon. The result is a 
maximum of other things not so desirable, and the 
complaints heard so often about bad iron are fully 


justified. 
MISCELLANEOUS. 


Aluminium,—Though but a few years ago 
aluminium was one of the rare metals, since the 
advent of electro-metallurgy on a commercial 
scale it has been transformed into one of the 
cheapest and, in some lines, one of the most 
extensively used products. The figures showing 
the rapid increase in the output will be startling 
to many of our readers. In 1889 the total 
aluminium production of the world was estimated 
at 71 tons, of which the United States contributed 
21°6 tons. In 1890 the total amounted to 165 tons; 
the production of the United States to 28 tons. 
By 1891 the total had risen to 233 tons, the 
American share only to 68 tons. Two years 
later the two figures were 716 and 154 tons. Then 
the United States began to push the production at 
a more rapid rate. .In 1896 the comparative 
figures were 1,660 and 591 tons; in 1897, 3,394 
and 2,814 tons; in 1898, 4,500 and 2,360; 
1899, 6,000 and 2,950; and in 1900, so far as 
estimates allow to state, 7,500 and 4,000 tons. 
The United States would thus supply more than 
half of this metal, which, it must be acknowledged, 
has found the widest application in that country. 
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The Metallurgy of Aluminium.—With the 
remarkable increase in the aluminium production 
of the world, our knowledge of treating this in- 
teresting metal also is growing. The problem of 
soldering aluminium, for some time defying all 
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efforts of the most distinguished chemists and 
metallurgists, has quite recently been solved in a 
very satisfactory manner by utilising its peculiar 
property of becoming plastic long before its melt- 
ing point is reached and by kneading the ends of 
wire, or the edges of pieces to be joined. The 
latest addition to our knowledge of treating this 
metal is due to the publication, by Mr. Sichelstiel, 
of the modus operandi for welding sheets of 
aluminium upon other metals, invented three years 
ago by Mr. Wackwitz, of Niirnberg, but kept 
secret hitherto. It is well-known that it is 
not possible, in the ordinary way, to unite 
a plate of aluminium and copper by heating, for 
at the temperature at which the former metal 
melts, z.e. at 700 degs. C., copper shows distinct 
signs of oxidising, the result being that an alloy 
formed at this degree of heat. is brittle and un- 
suitable as a cement to which another sheet of 
aluminium might be fastened. Mr. Sichelstiel, 
however, demonstrated that when a very thin foil 
of aluminium is pressed on copper, oxidation of 
the copper does not take place, and, on heating, 
an alloy is formed in which copper predominates. 
If now a thicker foil of aluminium is placed 
upon the thin aluminium coating of the copper 
and the whole is passed through a system of 
rollers, the thicker layer of the aluminium will 
adhere. The same process may be applied to 
other metals, however widely they may differ in 
melting-point. In this way iron, steel and zinc 
can be plated with aluminium, and upon the latter 
metal again a layer of copper can be placed. 
Among the various combinations that can thus be 
formed Mr. Sichelstiel showed to his audience a 
sheet of iron plated on both sides with aluminium. 
There is no doubt that this process will be utilised 
in many ways, though for the moment it is of 
merely experimental interest. 


re) 


New Works.—Messrs. Browett, Lindley & Co., 
Ltd., of DPatricroft, near Manchester, report that 
they have now got their new extensions in com- 
plete working order. The new machinery for 
which the orders were placed when the Company 
extended its capital having been delivered and put 
to work, the new extensions are now quite 
completed. It is interesting to note that originally 
the London works consisted of two main bays 
176 ft. long by 88 ft. wide. One of these was 
used as an erecting shop, and was served by one 
10-ton overhead travelling crane ; the other portion 
being the machinery department. In the years 
1895 and 1896 these shops were extended in length 
by 120 ft., and another 10-ton crane was provided. 
During last year a new main erecting bay, 384 ft. 
long by 48 ft. wide, with a head room of 26 ft. 
under the cranes, was completed. This erecting 
bay is served by two 20-ton overhead electrical 
travelling cranes, and at the end of this shop a 
complete testing department has been installed 
complete with all electrical resistances, instruments, 
etc. ; and steam is supplied by two Climax water- 
tube boilers having a total capacity up to 1500 h.p. 
A large lodge has been erected to supply the water 
for the surface condenser used for taking steam 
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consumption tests. Although this Company are 
so extremely busy, we may mention that, as they 
work continuously night and day, the output has 
been very greatly increased, and they are thus 
enabled to give quick delivery of standard sizes. 


ae) 

Artificial Fuel.—Through the aid of science 
the immense tracts of peat found in Eastern 
Prussia will, in the near future, become valuable 
property ; for, according to the Adnigsberger All- 
gemeine Zeitung, after numerous failures, a process 
has been invented for transforming peat into a fuel 
of a heating power greater than that of good 
English coal and almost equal to that of anthracite. 
This process requires no elaborate machinery, it 
appears, and when worked on a large scale will 
enable the patentees to produce the material at the 
low price of m. 5 per ton. 

»> 

The Depressions in the German Iron 
Trade,—There can be no doubt that the makers 
of manufactured iron in Germany continue to 
suffer from the anomalous condition caused by the 
high prices of pig-iron which mine-owners are 
maintaining regardless of the changed conditions. 
According to Gilickauf, a well-informed trade 
paper, the situation is as follows: Makers of 
finished iron have been obliged to make concessions, 
while producers of raw stuffs stick tenaciously to 
previous quotations and contracts. The result 
has been the throwing of goods on the market 
without profit, and in many cases the stopping of 
work. Until more uniformity in prices is attained 
there will be little confidence, and orders will be 
held back, causing losses to makers. Owners of 
blast furnaces experience slow sales, and are 
obliged to accumulate stocks. The Ironmasters’ 
Union will not reduce the old prices, and the 
immediate result has been the consumption of 
English pig-iron in places. 


on 

Canada and the Great Steel Trust,—It is 
satisfactory to learn that Canadian manufacturers 
appear to look with great equanimity upon the 
proceedings of the managers of the great steel 
trust in the United States. Mr. A. J. Moxham, 
general manager of the Dominion Iron and Steel 
Company, is evidently not in the least discouraged 
by the alleged danger, but, on the contrary, believes 
that Canada will succeed in ousting the steel makers 
in the United States from their dominant position. 
In support of this opinion he states that the new 
Canadian works at Sydney, Nova Scotia, have 
an advantage of fully 25s. per ton over Pittsburg. 
The ore used in these works comes from Belle Isle, 
Newfoundland, and is shipped a distance of 402 
miles, the cost of transport being 1s. 8d. per ton. 
This ore contains 52 per cent. of iron. The lime 
for flux, of an extremely pure quality, is delivered 
at Sydney at a cost of 74d. per ton for freight, 
while suitable coal is obtainable in abundance 
close to the works. This makes it possible to 
collect all the materials required at a price 
amounting to 3s. 3d. for the production of one 
ton of pig-iron, while at Pittsburg, notwithstanding 
the enormous amount cf capital expended in 
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facilitating transportation, the price is said to 
be not less than 10s. 2d. per ton. To this 
must be added the fact that Sydney is on the 
seaboard and therefore has far greater facilities for 
shipment to all over-sea places than the Pennsyl- 
vanian town. 

ae) 


Canadian Government Aid to Science,— 
Among the most welcome news that has reached 
us recently from the other side of the Atlantic is 
he information that the Government of Ontario 
has decided to aid in a liberal manner Toronto 
University, and thus to put an end to a condition 
of affairs that must have been painful to all who 
know the excellent work done in that seat of learn- 
ing, which used to be considered, and justly so, 
one of the leading educational institutions in North 
America. The rapidly increasing demand for 
scientific training, caused by the recognition ot 
the fact that such training nowadays is indispens- 
able, not, as formerly imagined, for those only 
who wish to enter the learned professions, but 
equally so for those who desire to obtain success 
in industry and commerce, required an extension 
in equipment and teaching staff for which the 
endowments of the institution have long since 
ceased to be adequate, and the natural result has 
been that young Canadians have been obliged of 
recent years to pursue their studies in the sump- 
tuously equipped colleges of the United States or 
in Europe. At last, however, the authorities 
seem to have recognised the fact that, in view of 
the enormous resources of the Dominion which 
are just beginning to be utilised, and the circum- 
stance that the Province of Ontario itself is develop- 
ing into one of the most important industrial areas 
in the world, no money can be better invested than 
that which is utilised for making Toronto University 
the best educational institution on the continent. 
A measure has been introduced in the Legislature, 
and become law, by which the Government is to 
undertake henceforth the entire expense of main- 
taining the departments of chemistry, physiology, 
geology, and mineralogy. The amount to be 
devoted to this purpose will, in the beginning, it 
appears, be about 25,000 dols. a year; but will be 
increased from time to time, so as to keep step 
with the increasing requirements. Besides this, 
the Government of Ontario have decided to build 
and equip an up-to-date technical institution, to 
be known as the School’of Practical Science, at a 
cost of at least 200,000 dols. For this praise- 
worthy change in the state of affairs the country 
is said to be mainly indebted to its Premier, the 
Hon. G. W. Ross, who, in that case, will certainly 
have secured for his name an honourable place in 
the annals of the Dominion. 

> 

German Commerce with Russia.—However 
much the attitude of the German Government 
toward Great Britain may have changed, it is not 
likely that Germany will ever permit her relations 
with other countries to interfere with her friendly 
attitude towards Russia. Not only is this power- 
ful neighbour, especially when in alliance with 
France, too dangerous to heras an enemy, but also 
her commercial interests demand that she should 
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keep open for her industries a market second to 
none in importance for her among the markets 
of the world. Far from relaxing her friendly 
attitude towards the country of the Czar, Germany 
is constantly increasing the ties that promote the 
intercourse between her people and her Russian 
neighbours. According to the Deputy Consul of 
the United States in Frankfort-on-Maine the 
German-Russian Association of Commerce. and 
Commercial Firms in Germany, an organisation 
called into life some time ago with the object of 
stimulating commercial intercourse between the 
two countries, has just presented a memorandum 
to the Chancellor of the German Empire, in which 
he is urged to introduce measures into the German 
Reichstag discriminating in favour of Russian 
grain in case there should be adopted an increased 
import duty on imported food-stuffs. Of course, 
this step has been taken in the hope that Russia 
will reciprocate and make tariff concessions in 
favour of German manufactures. The desire to 
remove all obstacles in the way of Germany’s 
commerce with Russia is natural enough, since, as 
the memorandum points out, German exports to 
Kussia have increased within the last ten years from 
m. 183,000,000 (£9,150,000) to m. 366, 000,000 
(£18,000,000) and unless the existing relations are 
disturbed, there is no reason why this increase 
should not continue. On the other hand, should 
Russia be treated in an unfriendly manner and 
provoked to retaliate, German industries might 
receive a serious blow; for manufacturers in the 
United States are making strenuous efforts to 
capture whatever can be obtained of the Russian 
area at present held by Germany. 
> 

Another Canadian Paper Mill,—It is stated 
that the Keewatier Power Company is about to 
construct and operate pulp and paper mills on 
Funnel Island, and has constructed water-power 
on the west branch of the Winnipeg river at a cost 
of 500,000 dols. The company desires to obtain 
from the Government the right to cut on Crown 
lands pulp and other woods for the manufacture 
of pulp and paper. The agreement provides that 
the company shall erect a pulp and paper mill in 
connection with the water-power, and thoroughly 
equip the same. The expenditure of these works 
is to amount to at least 1,500,000 dols. The out- 
put of pulp and paper is to be at least 40,000 tons 
annually, giving continuous employment to an aver- 
age of 500 hands. Of the sum mentioned 500,000 
dols. is to be spent within one year of the ratifying 
of the agreement, 500,000 dols. within two years, 
and the balance within three years. The erection 
of the mills and the establishment of the industry 
will form part of the consideration of the agree- 
ment for the price of the pulp-wodd. The Govern- 
ment grants to the company the right for 21 years 
to cut and remove spruce; poplar, whitewood, and 
banksian or jackpine from Crown lands on which 
these woods are found, and which may be un- 
located and unsold, along the rivers and streams 
tributary to the Lake of the Woods. In no case, 
however, will this right extend beyond a distance 
of five miles back from the shores of the rivers and 
streams indicated. 
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ARCHITECTURE AND BUILDING. 
1. Construction and Design. 


Ball Bearings.—Stee/ Ball Bearings. Description of 
a number of important experiments conducted by Prof. 
Stribeck, at the Centralstelle fiir Wissenschaftlich- 
l'echnische Untersuchungen, at Neubabelsberg, Berlin, 
on behalf of the German Arms and Ammunition Works 
of Berlin, in order to determine the elastic forces of steel 
spheres, plates, and ball bearings under heavy loads. 
‘The description is based on Prof. Stribeck’s own account 
of the experiments published in the ** Mittheilungen” of 
the institution, and deserves attention, as the results of 
the tests have proved already of considerable practical 
value.—Zngineering, April 12th, 1901, pp. 463-68. (Ill.) 


Steel Structures.—Constructional Steelwork, as 
arplied to Building. ‘This is a paper read by Mr. 
Archibald D. Dawnay, A.M. Inst.C.E., before the Bristol 
Society of Architects, in which the author, avoiding as 
much as possible all purely problematic and mathema- 
tical considerations, gives a review of the history and 
gradual development of steel construction, and draws 
conclusions of practical interest from the data of ex- 
perience.—Builder, April 20th, 1901, pp. 385-90. 


2. Miscellaneous. 


British Architecture.—7he Eighteenth Century 
Architecture of Bath. This is a paper read by Mr. 
M. A. Green, before the Architectural Association, in 
which the author deals mainly with the period between 
the years 1727, when the elder Wood came to Bath, and 
1781, the date of the death of his son.— 7he builder, 
April 27th, 1901, pp. 407-11. 

Italian Cities.—Some Cities of Modern Italy. Brescia. 
The article deals with the most interesting architectural 
features of the small, but clean and flourishing town of 
Brescia, which mostiy are specimens of projected and 
partly executed reinstatements of some ancient buildings. 
— Builder, April 2oth, 1901, pp. 381, 382. 


Renaissance Architecture.—Sanmichele and his 
Work. By J. Stuart Syme. Abstract of a paper read 
before the Edinburgh Architectural Society, in which the 
author endeavours to determine the position which 
Sanmichele occupied with regard to the Italian Architec- 
tural Revival, and passes in review the most important 
work of this well-known architect, arriving at the con- 


clusion thatamong the high artistic qualities of Sanmichele 
perhaps most noteworthy is his very great power of 
restraint.— Builder's Journa/, April 27th, 1901, pp. 214-17. 
(Ill) 


Romanesque Architecture —7he Classification of 
Romanesque Architecture. Digest of a paper by Mr. 
Francis Bond, M.A., read at the Royal Institute of 
British Architects, in which the author points out the 
difficulty of giving a clear definition of the great style of 
architecture that succeeded the Roman and anteceded 
the Gothic. Although classifications of the Romanesque 
exist already, the author thinks that they are not quite 
adequate, and endeavours to find a wider term based upon 
the main facts of plan and structure.—Bvritish Architect, 
April 26th, rgo1, pp. 2g1, 292. 


CIVIL ENGINEERING, 


Bridges. 

Bridge-Building.—A Novel Method of Bridge 
Erection without Falsework. Extracts from a recent 
paper by Mr. C. F. V. Jackson, read before the Institution 
of Civil Engineers, in which the author describes the 
design and construction of a railway bridge in Queens- 
land, Australia, and gives an account of the ingenious 
manner in which the use of falsework was dispensed 
with.— Engineering News, Feb. 21st, 1901, p. 135. (Ill.) 


— Low Level Concrete Bridge on the Mary 
River, Maryborough, Queensland. By Alfred Barton 
Brady. Abstract of a paper read before the Institution 
of Civil Engineers, giving a fairly full description of the 
bridge and the manner in which it was built.— 
Engineering News, Feb. 14th, 1901, pp. 126-28. (Ill.) 


2. Canals, Rivers and Harbours. 


Canals.— Method of Cementing the /rrigation Canals 
the North Riverside and Farupa Canal Co. By E. 
Juryce, in which the author describes the manner in 
which the cementing was performed. — Engineering 
News, Feb. 21st, 1901, p. 149. 


Dredges.—Sea-Going Hydraulic Dredges for the 
East Channel Improvement, New York Harbour. The 
article describes two dredges which are among the 
largest and most up-to-date dredges ever built in the 
United States.—Zngineering News, Feb. 14th, 1901, 
pp. 118, 119. 


3- Miscellaneous. 


Surveying.—Controlling a Topographical Survey. 
By William C. Bunnel. The author passes in review the 
various methods of surveying and their advantages and 
drawbacks, recommending one as more suitable than 
most of the others, as he endeavours to show with. 
reference to an actual case.—LZugineering News, Feb. 
14th, 1901, pp. 115-17. Ill.) 
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Surveying.—The Topographic Mapping of the United 
States by the U.S. Geological Survey. By H. M. 

ilson. This is an introductory article aatinsaings two 
similar ones dealing concisely with the progress made, first 
in the topographic mapping ; secondly, with the primary 
triangulation and precise levellin ; and thirdly, with the 
hydraulic and forest surveys o' the various bureaus of 
the United States Government.—Zngineering News, 
Feb. 7th, 1901, pp. 91, 92. 


ELECTRICAL ENGINEERING. 


Electro-Chemistry. 


Accumulators. — The Resistance of Lead Plate 
Accumulators and its Distribution between the Two 
Electrodes. By F. Dolezalek and R. Gahl. Theauthors 
give an interesting description of their inquiry, and 
numerous experiments, together with tabulated results 
and diagrams.—Zeitschri/t fiir Elektrochemie, Jan. 
24th, pp. 429-33, and Jan. 30th, pp. 437-41. 

Autoxidation. — Autoxidation and its Connection 
with the Theory of Jons. By ¥. Naber. This is a very 
interesting contribution, consisting of an inquiry into the 
theory of ions, based upon an analysis of the electro- 
chemical action of galvanic elements.—Zeitschri/t fair 
Elektrochemie, Jan. 31st, 1901, pp. 441-48. 


2. Electric Lighting. 


Arc Lamps. — Arc Lamp Standardisation. By 
Harold Almert. Abstract of a paper read before the 
Chicago Electrical Association, in which the, author 
dwells on the difficulties of photometrical inquiries 
regarding arc light, and points out that the measurement 
based on candle-power is totally unsuited for the purpose. 
—Western Electrician, Feb. 2nd, p. 88. 


Power. 


Aiternating Currents.—<A/ternating Current Sys- 
tems. By N. S. Meyer, A.M.A.LE.E Rugby. The 
author, after pointing out that in Jaying out alternating- 
current systems the engineer finds a much larger field for 
variations than in direct-current work, discusses the 
various problems on the basis of experience gained in the 
United States and on the Continent, with due allowance 
for modifications necessary in E nglish ractice, owing to 
the restrictions made by the Board of Trade regulations 
and rules laid down by the various municipalities.— 
Engineering, March 29th, 1901, p. 395; April sth, pp. 
431, 432; April roth, pp. 495-97. 

Cables.—High Tension Cables. Comments on an 
nag 5 pt on the above subject, read by Mr. 
Mervyn orman, before the Institution of Electrical 
Engineers, in which tHe author discusses many points 
having an important bearing on schemes of electric 
power transmission, and endeavours to show that, contrary 
to current belief, it is often cheaper with high tension cur- 
rent to use more copper and lessthickness of insulation, and 
that in such cases he highest practical voltage is not neces- 
sarily that leading to the greatest economy of capital, a 
lower often being more profitable trom this point of 
view.—Zugineering, March 24th, 1901, p. 379. 


Converters.— Synchronous Converters. By W. E. 
Goldsborough. Abstract; of a paper read before the 
No:th-Western Electrical Association, in which the 
author explains the apparatus and the theory on which it 
is based, together with the working and management.— 
Electrical Review (New York), Feb. and, 1gor, p. 86, 
and Feb. oth, pp. 102, 103. 


Power and Light.—Power and Light for the Machine 
Shop and Foundry. This is the title of a paper by Mr. 
Forrest R. Jones, of Worcester, Mass., fF S.A., read 
before the American Society of Mechanical Engineers, in 
which the author deals with plants intended for the sup- 
ply both of c—_ and light on the basis of a description 
of two establishments, the one consisting of a group of 
entirely separated buildings, while in the other the floor- 
space is nearly all in an L-sha) building, partly of four 
stories and partly of three, both’establishments producing 
chiefly iron machinery, and therefore offering a good 
opportunity for comparison and for an inquiry regarding 
the plant best suited for each special case.—Enginecring, 
March 1st, pp. 287, 288. 

Power Transmission. — Polyphase Sub-Station 
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Machinery. By A. C. Eborall. This is the title of a paper 
read before the Institution of Electrical Engineeers, in 
which the author, after explaining the general idea under- 
lying the erection of polyphase sub-stations, describes 
some of the main features of the working, and compares 
the various types of machinery.—Zngineering, March 
22nd, pp. 387-91, and March 2gth, pp. 403-7. 


4. Telegraphy and Telephony. 


Telephones. — The Telephone and Auto-Commu- 
tator. The article deals with a system recently intro- 
duced into France, permitting subscribers to make direct 
connection with each other without having to ring-up the 
central office, and the author explains the principle on 
which the system is based. a American, 
Feb. gth, rgo1, pp. 85, 86. (Ill. 

5. Miscellaneous. 

Magnetic Observatories.—7he Magnetic Observa- 
tory of the United States Government. The article 
describes the buildings of the establishment and their 
scientific equipment.—Western Electrician, Feb. gth, 
1901, pp. 96, 97- (Ill.) 


MARINE ENGINEERING, 


1. Merchant Vessels. 


Atlantic Liners.— New North German Lioyd 
Atlantic Steamer “‘ Kronprinz Wilhelm.” Description 
of a new German liner bearing the above name, which 
was launched on March 30th from the fanfous Vulcan 
Works. It has been built for the North German Lloyd, 
and is slightly larger than De Kaiser Wilhelm, of the 
same company, but 2o!t. shorter than the Hamburg-Ameri- 
can liner Deutschland, and is built of German steel. 
The contract speed is said to be 22 knots, which, judging 
from the excellent work done by the Vulcan Works on 
previous occasions, will probably not only be reached, 
but exceeded —Angineering, April 12th, 1901, p. 44. 

— The White Star Liner “Celtic.” Concise 
description of the great Atlantic liner launched on the 
4th of last month from the yard of Messrs. Harland & 
Wolff, of Belfast, which for the time being has the dis- 
tinction of being the largest ship afloat in point of gross 
tonnage and displacement tonnage, though in length, and 
above all in speed, she is excelled by the Oceanic, and 
will be excelled in the near future by the Wilhelm der 
Zweite, which is in the course of construction at the 
Vulcan Works, near Stettin, Germany, and which is larger 
than both these ships, and promises to outstrip in speed 
all ships ever built. —ZAmgineering, April 12th, p. 472. 


Merchant Marines.—A Brief Sketch of the Origin 
and Development of the Worlds Shipping. By 
Laurence Irwell. The articlé consists of an interesting 
and instructive review of the gradual development of the 
merchant marines and the carrying trade ot the various 
nations. —Marine Engineering, Feb., 1901, pp. 44-46. 


2. Pleasure Craft. 


3- Equipment and Machinery. 
Signalling.—Submarine Signalling. By Arthur J. 
Mundy. Des:ription of a signalling device designed by 
the author and Prof. Elisha Gray, by mears of which 
signals can be sent to a distance of twelve miles.— 
Scientific American, Feb. 2nd, 1901, pp. 73, 74- (Ill.) 


4. Miscellaneous. 


Rolling of Ships.—Ax /nstrument.for Measuring 
the Rolling of Ships. By Mr. A. Mallock. Reprint of 
a paper read before the Institution of Naval Architects, 
in which the author, after pointing out that the measure- 
ment of the rolling of a ship does not consist in merely 
measuring the angle by means of a pendulum, but is far 
more complicated, describes an ingenious instrument 
giving direct reading, and being an improvement upon 
the method of observation with battons —Angineering, 
March agth, 1g01, pp. 407-10. 


Shipbuilding.— Messrs. Yarrow & Co.'s New 
Works. Description of the new premises of this well- 
known company, whose works for building light draught 
steamers, torpedo craft, launches, and other special 
vessels, at Poplar, have for some years been too restricted 
for their constantly increasing business, and who have 
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erected and equipped a number of new buildings in the 
place of the old yard of Messrs. Westwood, Baily & 

‘o., thus creating un up-to-date establishment described 
i He article.—Zugineering, April 5th, 1901, pp. 441, 442- 


Vibration.—7he Vibration of Steamers. By Herr 
Otto Schlick. Abstract of a paper read before the Insti- 
tution of Naval Architects, in which the author discusses 
the causes of vibration and explains the result of a series 
of experiments made by him on the Atlantic liner 
Deutschland, during her trial trip in June, 1900.— 
Engineering, March 29th, 1901, pp. 721-27. 


MECHANICAL ENGINEERING 
1. Boilers, Furnaces and Fuel. 


Boilers.—Steam Boilers and Electric Stations. The 
author of the article passes in review the various points to 
be taken into consideration in the selection of a type of 
boiler suitable for a given pressure of steam, and the work- 
ing principles connected with the problem.— Electrical 
Review, Feb. 15th, 1901, pp. 266-68. 

Water-Tube Boilers.—7he Thornycroft-Marshall 
Water-Tube Boiler. Description of an improved type of 
water-tube boiler in operation at the works of J. I. Thorny- 
croft, at Chiswick. ‘The boiler is not designed for what 
is known as ‘‘ express” purposes, such as torpedo-boat 
practice, nor is it intended to supersede the older Thorny- 
croft design of small-iube boiler, but it possesses what 
appear to be considerable advantages over the Belleville 
type, and its builders are sanguine regarding its success. 

—Engineering, March 15th, 1901, pp. 333) 334- 

—~ On a Form of Double-Tube Boiler. By Mr. 
John Irving. Description of the construction and per- 
formance of a boiler, differing very much from any other 
type, and built by the author in conjunction with Mr. 
K. D. Noble. According to his statement this boiler 
has been very successful, having been in continuous 
use for over three years without showing any signs of 
deterioration.—Zgineering, April 12th, 1901, pp. 474, 
475- ) 





Interim Report of the Committee appointed by 
the Admiralty in August last to inquire into the suitability 
of various types of marine boilers for naval purposes.— 
Engineering, March 15th, 1901, p. 335- 


2. Compressed Air. 
Engines and Motors. 


Automobiles. — Hobson Two - Wheeler Electric 
Vehicle. Short description of a vehicle consisting of a 
seat and carriage frame, suspended between two wheels 
of unusually large diameter, the propelling power being 
derived from motors concealed in the hubs of the wheels. 
Western Electrician, Feb. 23rd, 1901, p. 129. (IIl.) 
New Electric Vehicle Service Proposed for 
Chicago. The article gives the outlines of a project for 
the establishment of a low-power omnibus and cab service 
for Chicago.—Western Electrician, Jan. 26th, 1901, 
pp. 63, 64. (Tll.) 

Engines.—7he Divsel Engine. Description o. the 
first British-built engine of the “Diesel type (of which there 
are already 130 in use in the United States and on the 
Continent) recently completed by Messrs. Scott & Hodg- 
son, Ltd., of Guide Bri: ge, Manchester.—Zangineering, 
March 2oth, 1901, pp. 419-21. (IIl.) 





— On a New Assistant Cylinder. By Mr. David 
Joy. This is the title of a paper read by Mr. Joy, in 
which the author, who ten years ago inaugurated the use 
of what is known as “‘ Steam Assistant Cylinder ” for valve 
gear, describes a new and improved form of the machinery 
designed by him.—Angineering, April sth, r901, pp. 
442-44. 

Balancing Engines. Thisis a paper by Professor 
Ww. rE. Dalby, M.A., “B. Sc., read before the Institution 
of Naval Architects, in which the author refers to an 
earlier paper on the subject read by him in 1899 on the 
balancing of engines, and confines himself to a discussion 
of the problem of balancing reciprocating masses amongst 
themselves, taking into account the vibration of the 
simple harmonic motion caused by the connecting rods.— 
Engineering, April 5, 1901, pp- 457-59; April 12, pp. 490-92. 





FEILDEN’S MAGAZINE. 


4- Power and Transmission. 


5. Machine Works, Shop and Foundry. 


Forging Press.—Hydraulic Forging Press. Short 
note, giving dimensions of a large forging press, con- 
structed recently by Messrs. L. H. Brener, Schumacher 
& Co., of Kalk, Cologne, which is operated at a maximum 
pressure of 1,202,000 kilogrammes—.e. 1,181 tons. The 
note is accompanied by an illustration.—Engineering, 
April 19th, 1901, p. sor. 


6. Tools. 


Machine Tools.—Zéectrically-driven Drilling Ma- 

chine. Description of a drilling machine built by 
Messrs. Mather & Platt, Ltd., of Salford, Manchester, 
with the special object of providing a tool convenient for 
drilling operations, where the expense of carrying the 
tool to the work is less than that of carrying the work to 
the tool. The machine described is entirely self-con- 
tained, having no connection with any outside appa- 
ratus excepting the electrical lead. The motor employed 
is of the Mather-Platt two-pole enclesed type, capable of 
developing 2-h.p. at 800 revolutions per minute, and is 
connected to the switch by a flexible cable.—Zngineering, 
April 26th, 1921, p. 553. 
Armature Plate Machines. Concise account of 
three machines of modern type, constructed by Messrs. 
Taylor & Challen, Ltd., of Birmingham, intended for 
dealing with armature stampings for dynamos and 
motors, which, being turned out in considerable number, 
may be dealt with more economically if treated by 
machine tools. —Engineering, April 19th, 1901, p. 507- 








Crank Bending Machine. Short description of a 
machine constructed by Messrs. Dent & Holt, Ltd., of 
Bridge End Works, Burnley, for forming cranks of solid 
bars of iron, and also forming collars on shafts out of the 
solid bar.—Engineering, April 26th, 1901, p. 538. (IIl.) 


Tools.—Hydrostatic Tools in Railway Service. By 
George L. Gillon. The author gives a concise account 
of the various types of hydraulic tools at present in use, 
including shop jacks, wrecking jacks, car wheel presses, 
crank pin presses, punches, and rail benders.—Zugineer- 
ing News, Feb. 7th, 1901, pp. 94-96. (Ill.) 


MINING AND METALLURGY, 


1. Coal and Coke. 


Coke Industry.—7%e Coke Industry of the Unitea 
States. Digest of the annual report on the production of 
coke in the United States in 1899, just published. The 
digest contains numerous points of interest regarding a 
production that exceeded over 19} million tons, valued, 
at an average, at 1 dol. 76 cents per ton.—/ron and Coal 
Trades Review, April rgth, 1921, p. 811. 


Whitehaven Collieries. — /mprovements at the 
Whitehaven Collieries. The article deals with a number 
of collieries that possess unique and exceptionally 
interesting features, especially as regards the extensive 
area of under-sea workings and the system of rope haul- 
age in which over 30 miles of steel rope are in use. The 
bulk of the article is devoted to the so-called William 
Pit, in which the cord and pillar system until recently in 
use was superseded by different methods of working.— 
Iron and Coal Trades Review, April 19th, 1901, pp. 
823, 824. 


2. Copper. 


Copper Ae ag cag mess 3 Copper Ores by 
Sulphuric Acid. By E. Jennings. Abstract of a 
paper read before the Conadinn Mining Institute, in 
which the author gives the results of his inquiry into a 
unique process of leaching copper ores by the use of sul- 
phuric acid, which has been patented by James W 
Neill, of Salt Lake, Utah, A.—Engineering and 
Mining Journal, March 30th, 1901, p. 460. 

Copper Mining.—Arizona Copper Mining Condi- 
tions. The article refers to a summary of the returns for 
1900, dealing with the copper production of Arizona, 
which, for various reasons, among them the coal strikes in 
Colorado and the burning down of the smelting works of 
the Detroit Copper Company in June last, show a de- 
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crease in production as compared with that of 1899.— 
Engineering and Mintwng. Journal, April 13th, 1901, 
PP. 456, 457- 


3- Gold and Silver. 


Chlorination.—Chlorination Mills. By Prof. Arthur 
Lakes. The author deals mainly with mining methods in 
use in the Cripple Creek District in Colorado, where it 
was found at an early date the ordinary stamp and con- 
centrating mill did not suit the character of the ore, and 
both the cyanide and the chlorination have since been 
introduced and are holding their own. The chlorination 
process as practised in the Cripple Creek District is the 
typical barrel process.—Mines and Minerals, March, 
1301, pp. 337-39. (IIl.) 

Gold Mining.—Gold Dredging. By A. C. Perkins. 
Abstract of a paper read before the New South Wales 
Chamber of Mines, in which the author describes the 
dredges and the methods of working thick beds of wash 
on the Molyneux River, in New Zealand.—/ines and 
Minerals, March 1401, p. 350+ 


Silver Mining.—Saving Slimes. By W. C. Clark. 
The author describes a number of experiments made with 
the object of recovering values which formerly went to 
waste in tailings from the concentrators of lead-silver ore. 
—Mines and Minerals, March 1921, pp. 343, 344- 


Iron and Steel. 


Furnace Slag.—Cement from Furnace Slag and 
Limestone. 'The short article on the subject contains a 
concise description of a method devised by Messrs. Loth- 
bury & Spackman, consulting engineers, of Philadelphia, 
for making cement, which has been in use since 1897 in 
the works of the Clinton Cement Company, of Pittsburg, 
Pennsylvania. The process consists of a proper com- 
bination of slag and limestone, having from 94 to g6 per 
cent. of carbonate of lime in it.—/ron and Coal Trades 
Review, April 12th, tgor, p. 758. 

Iron Manufacture. Some Applications of the 
Wetherill Process of Magnetic Separation. ‘Translation 
of a paper published in the Audletin de la Société de 
2’ Industrie Minérade, read before the International Con- 
gress on Mines and Metallurgy at the time of the late 
Paris Exhibition, in which the author, Mr. Smits, of 
Diisseldorf, describes the Wetherill process of magnetic 
separation. — Engineering and Mining Journal, 
March 30th, rgor, pp. 399, 400. 

Iron Smelting. — Ziectric Furnace for Smelting 
Iron. . Translation from the Echo des Mines et de la 
Metallurgie, describing a process for the electric smelting 
of iron patented by the French Electro-Metallurgical 
Society of Froges. — /ron and Coal Trades Review, 
April rgth, rgor, p. 823. 

Pig lron.— Pig /ron Production in Canada, Sum- 

mary of the statistics collected by the American Iron and 
Steel Association, which since 1894 has included Canada 
in its reports, showing that in 1900 the quantity of pig 
iron produced in the Dominion was less by 7,987 tons 
than. in 1809. — Angineering and Mining Journal, 
March 30th, 1901, p. 396. 


Mining and Mining Methods. 

European Mining Methods.—Zéectrically operated 
Mines in Europe. By Frank C. Perkins. The author 
deals mainly with the electrical equipment of mines, such 
as electrical mining pumps, electrically-driven ventilating 
fans, etc., and selects two mines as typical examples— 
namely the Ferdinandsgrube, equipped by Messrs. 
Siemens & Halske, and the B. Karwin Mine, both in 
Silesia.—ZEngineering and Mining Journal, March 30th, 
1901, Pp. 402. 

Mine Dams.—£rection of Mine Dams at Pribram. 
The article is a digest of a contribution by Mr. Fr. 
Mladek, published in the Oesterreichische Zeitsthrift fiir 
Berg und Hittenwesen recording the experience 
gained with a novel method in the Pribram Mines in 

3ohemia, and contains various points of interest for 
mining engineers. —Cod/iery Guardian, March 15th, 1901, 
P. 569. 

Mining Methods.—Mining Practice at Rossland, 
British Columbia. The article deals mainly with the 


method of development used at the War Eagle and 
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Centre Star Mines at Rossland, which, thougha great 
number of the miners there were experts and had had 
previous experience in mining at Butte, Montana, and 
elsewhere, offered geological features that required 
radically differing methods of development from those 
practised at Butte.--Vines and Minerals, March, 1901, 
PP. 363-67. 

Shaft-Sinking Drill.—7he Hanieland Lueg Sha/t- 
Sinking Drill. This is a description, translated from an 
article in the Organ des Vereins Bohrtechniker, of the 
new bit designed by Messrs. Haniel and Lueg, of 
Diisseldorf, which is a great improvement upon the 
ordinary types used in drills for sinking shafts, which are 
liable to have their peripheral teeth damaged by lateral 
pressure.—Codliery Guardian, April 19th, 1901, p. 170. 


6. Miscellaneous. 

Canadian Mining.—7he Mineral Production in 
Canada in 1900. ‘This is a digest based upon advance 
proofs of the summary statement uf the Geological 
Survey of Canada, as prepared by the Section of Mineral 
Statistics, under the charge of Mr. Elric Drew Ingale, 
showing a large increase in the total production.— 
Engineering and Mining Journal, April 6th, 1901, 
Pp. 301. 

Gas Producer Plant.—Mond Gas Producer Plant. 
The article deals with the first electrical station established 
in England with the special object of supplying power in 
bulk to large manufacturers. The owners are the Trafford 
Power and Light Supply Company, Ltd., Manchester, 
and their station is the first also in which a gas-producer 
plant has been laid down for producing gaseous fuel, of 
the Mond type, for boilers. Moreover, the T rafford 
Power Works will not only distribute electric energy, but 
also Mond gas for heating purposes.—Col/zery Guardian, 
April 4th, p. 740. 

Precious Stones. —Australian Gem Stones. This is 
a communication contributed by Messrs. Claremont & 
Ward, experts in gems, of 38, Conduit Street, London, 
giving a short outline of the character of gems found in 
Australia.— The Australian Mining Standard, Feb. 7th, 
IQOI, P. 197. 


MUNICIPAL ENGINEERING. 


1. Gas Supply. 


Coal Gas.—7he Enrichment of Coal Gas. This pro- 
blem formed the subject of a technical discussion at the 
annual meeting of the Manchester District Institution of 
Gas Engineers this year, which was introduced bya short 
paper by Mr. R. Hooton, Ashton-under-Lyne, who for- 
mulated a number of essential questions regarding the 
method and effect of enrichment of gas by benzol and 
carburine. He was followed by Mr. Wilfred Irwin, an 
expert on the subject; Mr. John Crew, who gave ‘the 
result of some experiments made at Blackpool; Mr. 
Samuel Glover, St. Helens, who pointed out that the 
success of enrichment depended on the conditions, and 
quoted passages referring to the problem from the works 
of Professor Lewes; Mr. Brearley, of Longwood, who 
gave infor mation reg: arding the cost of benzol enrichment ; 
Mr. H. Kendrick, of Stretfi.rd, who uses only cannel for 
enrichment; and Mr. N. Ritson, of Kendal, who 
dwelt on the importance of the burner to be u-ed with 
enriched gas, and gave an account of experiments made 
by Mr. Stonhouse, of Rochdale, with Manchester gas.— 
Gas World, March 16th, pp. 402-5. 

Gas Engineering.—Mr. Corbet Woodall’s Presi- 
dential Address. ‘The report here given of Mr. Woodall’s 
presidential address delivered at the meeting of the 
Southern District Association of Gas Engineers and 
Managers, on March 14th, gives a very full account of 
an exceedingly interesting lecture touching upon many 
subjects of importance for all interested in gas manufac- 
ture, such aselectric lighting wv. gas lighting; the remunera- 
tiveness of gas engineering ; technical education and trade 
unionism ; London as the worst lit capital in Europe— 
suggestions for improvement, relative costs of lighting 
London, Paris, and Berlin ; advantages and dangers of a 
sliding scale, the coal and oi! markets ; the plan of car- 
buretted water gas, etc.—Gas World, March 16th, 
PP. 394-98. 

Gas Managers.—Wanted a Gas Manager. By one 
of the applicants. Under the above title is published a 
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very instructive communication, showing that in the 
majority of cases such advertisements are published 
merely to satisfy the law, the post having been filled 
already by a person agreeable to the Board ; that “ pro- 
gressive ” young men are not wanted, as progress does not 
suit those who have the appointment to give, and that 
consequently it is more important to study the local con- 
ditions than the latest discoveries in science.—Gas World, 
April 13th, pp. 544-45. 

Gas Works Tests.—Some Analytical Tests made in 
a Gas Works Laboratory. This is the title of a paper 
summarized here, in which Mr. L, G. Barber, of Salford, 
described, at the meeting of the Manchester and District 
Junior Gas Associatién, the efficient equipment of a gas 
works laboratory and a number of important tests that 
should be made there, such as tests for ammonia, for 
sulphur and CO,, and commented on testing new oxide 
estimating ammoniacal liquor. tests for sulphate and 
spent liquor, the estimating of cyanogen, calorimeters, 
etc.—Gas World, March 16th, 1901, pp. 405, 406. 


2. Sewerage, 


Sewage.—Glasgow Sewage Purification. By Dr. 
John Glaister. Abstract of a paper by the author, who 
occupies the chair for Forensic Medicine and Public 
Health at Glasgow University, read-at a recent meeting 
of the Philosophical Society, in which he described what 
was being done in Dalmarnock Works, designed by the 
late Mr. Alsing, and consisting of a combined scheme 
of precipitation and filtration, and drew attention to the 
gigantic dimensions of the Glasgow sewage system.— 
Public Health Engineer, April 6th, 1901, p. 288. 


Sewage Disposal.—-7he Proposed Wanwatosa Sew- 
age Disposal System.—Comments on a septic tank 
system, designed by Mr. John W. Alvord, recently 
approved by the Wisconsin Board of Health, the initial 
capacity of which is to be 60,000 gallons per day, and 
which is tu be introduced into the city of Wanwatosa, 
Wisconsin, U.S.A.—Zugineering Record, March 2nd, 
1901, p. 198. 

Tunnelling.—Hydraulic Shield Tunnelling on the 
Melbourne and Metropolitan Sewage System. Abstract 
of a paper by George Henry Dunlop, read before the 
Victorian Institute of Engineers, describing the above 
method of tunnelling in connection with the construction 
of a number of small sewers, and the new method of 
lining them, adapted to the great variety and quantity of 
soft ground that it was necessary to traverse.—LZugincer- 
ing News, Feb. 7th, 1901, pp. 106-8. (Iil.) 


3- Streets and Pavements. 


4. Water Supply. 


River Purification.—Se// Purification of Polluted 
Water-courses. The contribution consists of extracts 
from a report, by Arthur M. R. Reynolds, M.D., Com- 
missioner of Health, Chicago, containing demonstrations 
of the effective self-purification of streams through natural 
bio-chemic processes—a proposition which, as the author 
says, within a decade was regarded by water analysts as 
untenable, while the results recently obtained by three 
independent investigators corroborate the assertion made 
by Dr. Reilly in 1886, that the waters of the Illinois 
and Michigan Canal and the Desplaines and Illinois 
Rivers so far purified themselves during June, July, and 
August, 1886, that all traces of Chicago sewage pollution 
were lost in a flow of less than 50 miles.—Zngineering 
Record, March 16th, 1901, pp. 250-52. 

Siphons.—A Successful Siphon. Abstract of a paper 
by Mr. Robert S. Hale, read before the Boston Society 
of Engineers, describing the solution of a problem 
occurring in a small water-supply plant. This solution 
consisted in the employment eA air-tight siphon at a 
cost of about 250 dols., as against a cost of several 
thousand dollars which would have been incurred if the 
pipes had been laid to grades, or as against less efficient 
service together with an annual cost of 100 dols. if an air 
chamber had been provided and kept free of air by a 
pump.—Eugineering Record, March gth, 1901, pp. 
222, 223. » 

Water Pollution.—Profosed Water Pollution Legis- 
lation in Ind ana, The article discusses the various 
provisions and proposals in two bills before the Indiana 
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Legislature, both of which are aiming to give to the 
State Board of Health a considerable power to deal with 
water-pollution and its prevention —Eungineering News, 
Feb. 14th, 1go1, p. 120. 


Water Purification.—Removal of Iron from the 
Water Supply of Superior. After a short outline of 
the water supply, the author describes the plant in use at 
present, including the filter beds, the clear water reser- 
voir, the aérator, etc.—Angineering News, Feb. 21st, 
I9OI, PP. 141-44. 

Water Supply.—7%e Metropolitan Water Supply. 
This is a digest of the report on the condition of the 
Métropolitan water supply during January, 1901, by the 
water examiner appointed under the Metropolis Water 
Act, 1871.—Pxblic Health Engineer, April 13th, 1901, 
p. 306. 

Waterworks.—7he Burrator Waterworks for the 
Water Supply of Plymouth. Abstract of a paper by 
Edward Sandeman, M.Inst.C.E., read before the Insti- 
tution of Civil Engineers, in which the author, after 
calling attention to the antiquity of the Plymouth 
waterworks, which date from the year r590, describes the 
waterworks authorised by an Act of Parliament in 1893. 
The drainage area comprises 5,360acres. The Burrator 
reservoir 1s formed by two dams, one of masonry across 
the narrow gorge through which the River Meavy 
flows; the other of earthwork, lying between the two 
hills, Sheepstor and Burrator. The water, with a 
greatest depth of 77 ft., covers an area of 117 acres, the 
quantity impounded amounting to 657,000,000 gallons.— 
Public Health Engineer, April 13th, p. 305. 


5. Miscellaneous. 


Garbage Disposal.—Some Financial, Political and 
Sanitary thases of Garbage Disposal. The article con- 
tains an account of a garbage furnace to be tested at one 
of the electric lighting stations at Chicago, and comments 
on the various aspects of the subject.—Zngineering 
News, Feb. 14th, 1901, pp. 120, 121. 

The Garbage Crematory at Waterbury, Conn, 
Description of the new type of crematory at Waterbury, 
Connecticut, U.S.A., erected by the Bridgeport Boiler 
Works Company for Mr. H. M. Rigney, who has a five- 

ear contract for the disposal of the garbage of Water- 
acu Conn.—Zxgineering Record, March 16th, 1901, 
pp. 260, 261. ) 





NAVAL AND MILITARY 
ENGINEERING, 


1. War Vessels. 


Fast Vessels.—A Design jor a Fast Scout. This is 
the title of a paper by Rear-Admiral G. C. P. Fitzgerald, 
read at the spring meeting of the Institution of Naval 
Architects, in which the author describes a vessel planned 
by him, which is to be 3,800 tons, 400 ft. long between 
perpendiculars, 44 it. beam, with a draught of 14 ft. with 
her normal coal supply on voard, while there will be two 
screws, and the collective horse power is to be 16,000.— 
Steamship, May, 1901, p. 406. 

Marine Engines.—Machinery for the New U.S. 
Battleships and Armoured Cruisers. The article gives 
a description of some very powerful engines, and the 
thoroughly modern equipment of the vessels.—A/arine 
Engineering. Feb., 1901, pp. 53-59- (IIL) 

Submarine Boats.— Submarine Boats for the 
British Navy. Description of the improved Hodland, 
submarine boat, of which five are being built by Messrs. 
Vickers, Sons & Maxim for the British Navy, accom- 
panied by a sectional drawing.—Zagineering, March, 
2gth, 1901, pp. 395-97- (Ill) 

—— The Motion of Submarine Boats in the Ver ticas 
Plane. By Captain Wiliam Hovgaard, of the Royal 
Danish Navy. This paper, read by the author before 
the Institution of Naval Architects, deals with the 
mathematical investigation of the problem, treating 
separately the laws ot steady and disturbed motions.— 
Engineering, April sth, pp. 459, 460, and April sath, 
Pp. 488-90. 
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Equipment. 


Marine Boilers. — Tie Thornycroft - Marshall 
Water-Tube Boiler.- Under this heading is described a 
new form of water-tube boiler at present to be seen in 
operation at the works of Messrs. I. Thornycroft & 
Co., at Chiswick. The boiler described is said to work 
satisfactorily so far as tie regulations laid down by the 
Admiralty are concerned, but, as the writer of the article 
remarks, it will, of course, have to be tested in actual 
service afloat ere this statement can be accepted. Its 
chief merit appears to be that it maintains an unaltered 
efficiency for long periods of time.—Znginee*ing, March 
t5th, 1901, pp. 333, 334. (IIll.) 

3- Armour Plates, Guns, and Ammu- 
nition. 


Automatic Guns. The Army and Navy Building 
of the Paris Exhibition. This instalment contains a 
description of the Hotchkiss semi-automatic 3-p under, 
47-millimétre calibre gun, and a short account of the 
exhibit of the Forges et Chantiers de la Méditerranée, 
consisting of small models of vessels built by them ; and 
the exhibit of MM. Normand & Co., of Havre, the 
famous firm of torpedo builders.—Zngineering, March 22, 
1901, pp. 360-62. (Ill.) 

Quick-firing Guns.—7he Army and Navy Building 
of the Paris Exhibition. In this, the concluding portion 
of the contribution on the above subject, the writer 
devotes considerable space to the exhibit of the Forges et 
Acieries de la Marine de St. Chamond, the most inte- 
resting object of which was perhaps the ‘quick- firing gun 
of Darmancier and Dalzon, which, as a field gun, is 
made in two calibres—7o and 75 millimatres (2°76 ins. and 
2°95 ins.)—and in heavy and light types for each calibre. 
Engineering, March 29th, 1921, p. 397. (Ill.) 


The Hotchkiss Company's Exhibit.—7he Army 
and Navy Building of the Paris Exhibition. This is the 
first instalment of howe articles, treating on the above sub- 
ject, mainly devoted to the ordnance exhibits. The pre- 
sent instalment is exclusively devoted to the fine exhibit 
of the Hotchkiss Company, which was founded in France 
in 1875. Two of the guns—a r2o-millimétre gun, with 
recoil mounting, and a 47-millimétre gun, with non-recoil 
mounting—are illustrated from photographs ; and of the 
37-millimétre automatic gun, as well as the 47-millimétre 
rapid-firing gun, with a central pivoting mount, sectional 
drawings occupying two full pages are given.—Zngi- 
neering, March 15th, 1901, pp. 325-29. 


RAILWAY WORKS, 
1. Motive Power and Equipment. 


British Locomotives —Modern Types of British 
Locomotives. J. Bowen Cooke. The author 
gives an scene «3 Scieene of some of the most typical 
British locomotives and their performances.—Cassier’s 
Magazine, April, 1901, pp. 449-68. (IIl.) 


Express Locomotives.—7he Express Locomotives 
of aGreat Railway. By Chas. S. Lake. The author 
describes a number of fine locomotives owned by the 
London ‘and North-Western Railway. notably the 
** Majestic,” the “‘ Hampden,” the *‘ Friar,’’ the ‘* Mar- 
chioness of Stafford.”’ the ‘‘ Doric,” the — 
Empress,” the “ William Froude,” the *‘ Jubilee,” &c.— 
Railway Magazine, April, 1901, pp. 360-66. Ill.) 

New British Lines.—7he Mallaig Extension of the 
West Highland Railway. The article deals with an 
extension line which possesses the rare distinction of 
combining zsthetic attractions of the greatest variety with 
economical and commer.ial advantages of the West of 
Scotland.—Raitl/way Magazine, May, pp. 400-10. (Ill.) 


2. New Projects and Lines 
in Construction. 


American Lines.—7he Reading Belt Railroad. 
Description of a line now under construction, a depen- 
dency of the chem ges and Reading Railway to 
relieve the congestion of traffic in the City of Reading, 
which is a long-felt want, since, as President Harris of the 
P: and R. R, pointed out, there is probably no double- 
track line that carries more traffic than the Reading main 
line during each autumn.— Rat/way Age, March 29,p. 383. 
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3- Permanent Way and Fixtures. 


Railway Wharves.— Zhe Southern Pacific singe J at 
Oakland, Cal. Description of the reconstruction of the 
freight terminus at Oakland, California, of the line 
above-mentioned, which became necessary owing to the 
rapidly increasing Pacific and coast trade in sugar, coal, 
lumber, etc., from Columbia River and coast ports, and 
Hawaiian Islands.—Railway Age, April 5th, 1901, 
PP- 493, 404- 

Repair Shops. — 7he Wisconsin Central Repair 
Shops. The article contains a description of the new 
repair shops at Fond-du-Lac, Wisconsin, U.S.A., erected 
for the Wisconsin Central Railway, which has about goo 
miles of track and an-equipment of about 150 locomo- 
tives, and nearly 10,000 cars.— Railway Master 
Mechanic, April, 1901, pp. 110-12. 


4. Miscellaneous. 


American Railways.—A merican Transcontinental 
Railways. By James Douglas, _ D., Past-President 
Am.Inst.M.E. Parts I. and The first portion of 
this interesting contribution deals with the Union Pacific, 
the Central Pacific, the Denver-Rio Grande, and the 
Southern Pacific Railways; while the second portion 
gives an account of the Atchison, Topeka, Santa Fé, the 
Santa Fé Pacific, and the Canadian Pacific Railways. — 
Cassier’s Magazine, March, 1901, pp. 323-40, and April, 
rgor, pp. 469-85. (IIl.) 

British Railways.—The ‘‘ Greater” Western Rail- 
way. By Fred. J. Husband. The author gives a very 
interesting description of the new additions which the 
Great Western Railway, which has already a mileage of 
500 miles in excess of that of any other British line, are 
constructing or about to construct. Among these addi- 
tions, those taken in hand comprise 140 miles, while those 
to be commenced shortly and authorized to be built will 
add another 60 miles.—Rai/way Magazine, April, 1901, 
pp. 301-13. (IIll.) 


Mountain Railways.— Mount Lowe and its Rail- 
way. By Harold J. Shepstone. The author describes 
one of the most interesting engineering feats to be seen in 
the United States, namely the steep electric and cable 
line from Altadena, near Los Angeles, meg Cali- 
fornia, to the Echo Mountain House, 3,500 ft. above sea- 
level, on top of Mount Lowe, named after Professor 
y ©. Lowe, a well-known American engineer who 
designed and built the cable-line. The motive power is 
derived from water driving water-wheels, near what is 
called Rubio Canyon, supplemented by gas engines, 
working twodynamos operating the traction cable. The 
grade of the incline averages 62 feet in every 100.— 
Railway Magazine, April, 1901, pp. 315-20. (IIl.) 


World Famous Trains.—7he Alton, Limited. By 
ohn Fairman, London and North Western Railway. 

he author gives a very interesting account of a train on 
the Chicago aud Alton Railway, U.S.A., famous not so 
much for its speed as for its luxurious equipment. It 
consists of a United States postal car, a combination 
baggage and smoking car for local passengers, a com- 
bination parlour-chair car and coach for local passengers, 
a parlovr-chair car for through passengers, free of extra 
charge, a café car with buffet, library and smoking com- 
partment, and a Pullman parlour eat ubanroaninn car, all 
fitted up in the most luxurious style.—Rai/way Maga- 
zine, April, 1901, pp. 321-7. (IIL) 


Coal and Ore Handling.—Further Economies in 
Coal Handling. By John M. Goodwin, The author 
describes a coal-handling trestle, designed and patented 
by him, by means of which, if a train be made up of cars 
containing hard coal and cars containing soft coal, the 
two different kinds of material may be discharged simul- 
taneously, each upon its own proper side of the trestle, 
the entire operation requiring no more time than the 
discharge of a single car, and being practically instan- 
taneous.—Railroad Gazette, March rst, 1901, p. 144. 


Fuel.— 7he Use of Liquid Fuel in Locomotives. 
This is a very interesting lecture on the subject delivered 
by Mr. F ne Holden, locomotive superintendent of the 
Great Eastern Railway, before the International Rail- 
way Congress, 1900.— Railway Engineer, March, 
pp. 71-75. (Ill) 
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STREET AND ELECTRIC RAILWAYS, 
1. Trolley Lines. 


Electric Power Station.—New Power-Station and 
Elevated Railway System in Boston. Full description 
of the elevated line in course of construction in Boston— 
which is to connect with the existing trolley lines laid in a 
subway—and an equally full account of the character and 
equipment of the new power-station situated within the 
centre of traffic. Street Railway Journal, March, 1901, 
pp. 173-85. (Til) 

New Electric Railways.—7he Completion of the 
Albany and Hudson Third Rail Electric Railway. 
This line, 364 miles in length, runs from Hudson to 
Albany, parallel with the New York Central Railway 
track, and receives its power from a combined water and 
steam plant at Stuyvesant Falls, about 94 miles north of 
Hudson. The article gives a concise description of the 
line and its equipment. -Street Railway Journal, Feb. 
1got, pp. 101-113. (Ill.) 

Power Houses.—New Power Houses for St. Louis 
Transit Co. Short reference to the consolidation of the 
chief tramway lines of St. Louis, which will lead to the 
building of two new power stations, one of which is to 
distribute current at 6,000 volts, while the other will 
furnish continuous current by four dynamos of 2,250 kilo- 
watts, three of 1,500 kilo-watts, and three of 600 kilo- 
watts.—Street Railway Journai, Feb. 1901, p. 112. 

Tramways.— Notes on the Denver Tramway. The 
article deals very fully with the subject, describing the 
despatching system, the signals being given by telephone, 
the splendid track, the cars in use, the use of the line for 
seeing the town and making pleasure trips, the power 
generation, the system by which the conductors pay 
themselves every day, and also their motor-men, and have 
every eighth day a day of rest, and other interesting 
details.—Street Railway Journal, Feb. 1901, pp. 113-21. 
(IL) 

Street Railways.—7he Street Railway System of 
Lisbon.—By F. A. Wardlaw. Description of the street 
railway system in the capital of Portugal, which is at 
present throughout electric, but had to be built witha 
narrow track, so as to prevent the omnibuses and carts 
from using it, since there exists no law prohibiting this use. 
The article describes this and other obstacles which were 
in the way of the contractors, and the present character 
and equipment of the lines,—Street Railway FYournail, 
March, 1901, pp. 208-19, -) 

2. Surface Contact Lines. 

Surface Contact Systems.—7he Surface Contact 
System of the British Schuckert Electric Company. 
Description of the above system, which has been in 
successful operation in Munich for considerably more 
than a year.—Street Railway Journal, Feb., tgo1, 
pp. 159-60. (IIl.) 

Third Rail Systems. — The Safety Third Rail 
System in the B. and O. Tunnel. In 1895 the Baltimore 
and Ohio Railway put in operation an electric service 
for the hauling of all trains by electric locomotives over 
the Belt Line, which was done to overcome the smoke 
feature in the tunnel, and to relieve that portion of the 
city which the Belt Line traverses from the noise of 
steam trains. At first electric locomotives were fed by 
trolley wires, but recently the Murphy Safety Third 
Rail System has been adopted, and the article describes 
the transformation.—Street Railway Journal, March, 
1g0T, pp. 233-6. Ill.) 

3- Miscellaneous. 

Electric Railway Systems.—7he Muctiple Unit 
System. The author inquires into the origin of the 
system, attributing the first claims to J. H. Darley and 
H. F. Parshall, and then describes in outline the Westing- 
house Electro-Pneumatic Multiple Unit System of control, 
the Sprague Multiple System, and finally the General 
Electric Company's system, concluding with some general 
remarks on the subject.—7vaction and Transmission, 
April, 1901, pp. 24-33. (IIl.) 

Electric Motor-Cars.—Ziectric Vehicles or Tram 
Cars. By Alton D. Adams.* The author enters upon an 
interesting inquiry regarding the comparative advantages 
and expenditure of electric vehicles furnished with 
accumulators and electric tramways driven by current 
furnished at central stations. He finally comes to the 
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conclusion that ceteris paribus there remains an un- 
balanced advantage of transportation with battery 
vehicles, a saving of about one-half of the entire first 
cost, and also of one-half of the annual interest charges 
of present steam-car systems.—Cassier’s Magazine, April, 


1901, pp. 443-48. & 
REVIEWS. 


The ‘‘ Practical Engineer ’’ Electrical 
Pocket *Book for 1901.—Manchester: The 
Technical Publishing Co., Ltd., 310, Whitworth St. 
Price 1s. net. Leather gilt, with Diary, Is. 6d. 

This neat little volume, leather-bound, with gilt 
edges, and printed on very thin, though strong 
and opaque, paper so as to reduce its bulk to a 
thickness of barely 4 in., contains nearly 300 
closely-printed pages, and about 60 pages of 
squared paper, divided in sections of I in. and 
3} in. in size, comprising a convenient writing 
diary equally suitable for notes and plotting 
curves, has this year made its second appearance 
and been welcomed by the profession of electrical 
engineers as a very useful companion in their daily 
work. The contents represent a careful digest of 
an astonishing amount of literature, and comprise 
tables and working formulas referring to nearly 
every branch of electrical engineering, which are 
extremely useful for practical work and under 
conditions that render references to text-books 
impossible ; while even where such literature is 
accessible this convenient pocket-book will hold 
its own, as the contents are very complete and the 
index well adapted to the utmost saving of time. 
The few slips and inaccuracies of the first edition 
have been, as far as we have tested the contents, 
carefully corrected, and the important section on 
** Gearing” has-been revised and enlarged by 
additional tables, which will be extremely useful in 
selecting suitable wheels for reduction gear for 
motors, etc. Nor is this the only section to which 
new tables have been added, fur we find in the 
text a new table for the proportioning of resistance 
frames and others for readily converting the 
different scales for measuring the specific quantity 
of liquids. In fact, the little volume appears to 
be quite up-to-date, and promises to acquire great 
popularity among the profession of electricians, as 
both its typographical appearance and its contents 
are excellent in their way. 


BOOKS RECEIVED. 


Motor Vehicles and Motors, by W. Worby 
Beaumont, Archibald Constable & Co., Ltd., 
42/— net ; Verbal Notes and Sketches for Marine 
Engineers, by J. W. Sothern, Messts. Whittaker 
& Co., 3/6 net; Fergusson’s Surveying Circle 
and Percentage Tables, by John C. Fergusson, 
M.Inst.C.E. ; Specifications for Steel Bridges, 
by J. A. L. Waddell, Messrs. John Wiley & 
Sons, $1°25 ; Steam Boiler Economy, by William 
Kent, A.M., M.E., Messrs. John Wiley & Sons, 
$4; Moulder’s Text Book, by Thomas D. West, 
Messrs. John Wiley & Sons, $2°50; Central 
Electrical Stations, by C. H. Wordingham, 
Messrs. Charles Griffin & Co., Ltd., 24/- net; 
Scientific Papers, Osborne Reynolds, Vol. II., 
Cambridge University Press, 21/— net. 
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Corliss’ & Trip-Gear Engines 
Air Compressors. 




















COUPLED COMPOUND GIRDER 
ENGINE. 
FROM 12 H.P. AND UPWARDS. 





LOCOMOTIVE SEMI-PORTABLE 
BOILER. 
FROM 4 H.P. AND UPWARDS. 








Highest 
Awards 
a 
Exhibitions. 


Catalogues, Price Lists, 
Photos, and Estimates 
Post Free 
on application. 


as 


DAVEY, PAXMAN & Co., Ltd., 


COLCHESTER, England. 


in all Sizes up to 1,500 h.p. 





SEMI-FIXED COMPOUND 
ENGINE. 
FROM 8 H.P. AND UPWARDS. 





COUPLED HORIZONTAL 
ENGINE. 
FROM 40 H.P. AND UPWARDS, 





“WINDSOR” HIGH-SPEED 
VERTICAL COMPOUND 
ENGINE. 
FROM 4 H.P. AND UPWARDS. 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers, 





























Feilden’s Magazine: 


v 


Annuaire de l’Acheteur. 


Cette liste contient, sur les pages xi et xiv, les noms et les adresses postales et télégraphiques des 
Principales Maisons de Nations parlant la langue anglaise s’occupant de travaux du 
Génie, de la Construction de Machines et de Navires et se livrant 
a d’autres Industries analogues. 
Avec indication sur cette page, du genre d'industrie dont chacune de ces Maisons fait sa spécialité. 


&@ Pour savoir les noms de maisons qui fabriquent quelgu’une des spécialités comprises dans la liste suivante, prendre les 
numéros vis-a-vis de chaque nom et chercher les numéros correspondants dans la liste des maisons, sur pages xi et xiv. 


Dans I'intérét des lecteurs de ce Journal, ses éditeurs ont organisé dans leurs bureaux un service spécial pour la conser- 


vation des catalogues et prix courants des diverses Maisons figurant dans la liste, afin de pouvoir s'y reporter au besoin. 


Ces 


imprimés peuvent A tout moment étre consultés, sans frais, par les abonnés du FEILDEN’s MaGaziné et les personnes qui font 


paraitre des annonces dans cette publication. 
demande de renseignements. 


On répond, en outre, soit par lettre affranchie, soit personnellement, a toute 


®@ @ ® 


Accessoires dés moteurs et de 


chaudiéres » Bi 
Acier corroyé et acier A ressorts 820 
Acier & Outils S20 i 
Agents de Brevets B18, R6 
Appareils 4 chauffer l'eau d’ali- 

mentation eos ° 27 
Appareils de chauffage ra ... M15, M27 
Appareils de désinfection ‘ “3, Mi2 
Appareils de vissage W7 

w 


Appareils eee & de * créme 17 
Automobiles ea . B28, C18, 85 
Boites & étoupe P8, 87 





Boites 4 vapeur sos r3 
Briques refractarie .. G3, P8 
Burette d’huile io 
Carbide calcium .. ««. £2 
Chaloupes & vaste .. Rig 
Chaudieres .. .. Ba2, D3, Gi, H6, M3, 04, 
R14, R17 

Chaudiéres & tubes bouilleurs 

PB ste amcor: a .. C18 

oe Ha, P:2 

rimeurs a ‘air a an 
Condenseurs .. £11, R20 
Constructeurs de navires ‘ Ri4, T2 


Convertisseurs et Fondeurs d’ ‘acier $20 


Courroigs .. C22, F7, L2, Rao 
Coussinets rotatoires _.. : Ais, F7 

Couverture pour chaudiéres  .. C17 

Dynamométres , ~ B17, B26, M27, N3, 
Elevateurs ... a se soo 27, og 7. M4, 526, T6 
Emeri et roues & emeri ... «. Bag, Gio, Lis 

Engrenage Corliss on on ae 

Evaporateurs tes ee -* M31 


Excavateurs & vapeur 


«. R17 
Fabricants d’amiante .. 07, 017, H10, 87 


Fabricants de bobines et de 
navettes ... Wwi6 
Fabricants 4d’ économiseurs de 
combustible « Go 
Fabricants de Fil.. 811 
Fabricants de rouleaux, | broches 
et méchoirs oes R18 
Fabricants de soupapes ... : 6, T7 | 
Fils et cAbles électriques os 
Fondeurs en cuivre a - a, is, Bes 
Fontes . soo Sa Pe Pi 
Fourneaux ... Ae pe M12, 12 
Fourniture d’acieries ... .. BS 


Ps etdefer ... B. 

Galvanoplastie a 

Garniture métallique “ 13, M33, 87, U1, V3 
1 


Garniture pour — ag 


Graisseurs ... oot aan 

Gruffes ‘ sie shia ... C6 

Hégice & air se id ... M27 

Hydro-extracteurs ... B13, M3, W17 | 


Metallurgie électrique 


Huile lubrifiante ... « Rio 

Indicateurs.. 

Ingénieurs ajusteurs d'appareils 
le gaz bess » oe C14, G2, K3, W18 

Ingénieurs de brasserie ... B20 

Injecteurs ... 

Instruments de géometre et de - 


mathématiques .. A7, M28 
Lampes & arc ~ ov Dio 
Limes os 
Machines agricoles. Ba 517, 823 


* a cintrer 


aA Pm oe pour d’ or ... “3 
oo ,» écrire.. ans .. B8, 825, W11 
2s * ’ émoudre Gio, L15 


” & vapeur et locomotives B17, B22, B24, Cig, E11, 
G1, H24, L3, M5, 04,Ra, 

R17, W3 
.. B14, B17, B24, B26, B28, 
— Dio, E4, Es, Eu, 
G4, —* R17, Rag, 


Bs électriques 


812, Wi 
= et appareils & eet 
de filateurs .. >» -, Wwi6 
pe hydrauliques ... 5; 
+0 miniéres mm . D14, ia, 17, R17 
99 pour buanderies . M3, 823 


», moulins me: 
Matériei de chemin de fer 


M3 
- B17, Fo, oy Po, W19 
Matériel de raffineries 17 


- H12, M3, 
- 1 16" 


Métaux 


»P7 
Moteurs Agaz et machines & huile Gay Do, Hi2, M3 


(Euvres de forge M31 
Outils ’ Aa, BS, *. ] Di5, D17, 
| i Lig, M Bg, Wig 
et appareils & vide oo aa; Ut 
Paliers d’essieux ... 
Paliers pour Assises de chaudiéres 
| Pergoirs et coupeurs ou Haveurs 
du Charbon . sos «. Dig 
| Photographie . L6 
Pistons jac 
Pompes os OE, ey D6, B6, B7, B11 
H25, P5, R20, W21 
Pompes & air . B7 
Ponts - . G7, Hi2 
Presses A forg er ... R18 
Purification et adoucissement < de 
l'eau oa aa 5, M26 
Reservoirs d’eau ... se * Bag 
Souffleurs et Ventilateurs 822, M27 


Traitement des Matiéres Vannes R2, 81 
Tramways etait A8, B1, B17,B18, B26 


Tubes * .. L12, R17, R20 
Tuyaux en acier et en fer . Li2 
Ventilateurs électriques .. ww G5, 

Vis sans fin... ... Hi2, Wi8 
Voitures de chemin "de fer . Biz 





Refuse Destructors and Forced Draught Boiler Furnaces. 


FAA AA AAAAA AAA AAA AA AA Af AA Ae fe A A Ah bith hhh tl 


The HORSFALL DESTRUCTOR Co., Ltd., LEEDS, and 


36, Great George Street, Westminster, LONDON, S.W. 


Telegraphic Addresses—‘*‘ DESTRUCTOR, LEEDS” ; 





'“ DESTRUCTOR, LONDON.” A B C Code Used. 












SSL 








Cranes. 


CRAN = 


OF THE OVERHEAD TYPE. 
























ELECTRICALLY-DRIVEN. 


ROPE-DRIVEN. 


uP To 100 TONS CAPACITY. 


ra 


THOMAS BRoapBeNT & SONS, 


fe LIMITED, 
Central lronworks. | 
HUDDERSFIELD. 


Kinaly mention FEILDEN’S MAGAZINE when applying to Advertisers. 



































Feilden’s Magazine: Des Kaufers Rathgeber. = 


Vorliegende Liste an zeite xi und xiv enthalt die Namen so wie die Adressen fiir Correspondenz und Telegramme 


der hervorragendsten Englisch-sprechenden im Ingenieurwesen, dem Maschinen- und 
Schiffbau und den damit verwandten Industriesweigen thatigen 
Handels- und Fabriksanstalten. 


Nebst Angabe der von denselben erzeugten resp. in den Handel gebrachten Specialitaten. 


GS” Um die Namen der Firmen, welche irgend eine der in der folgenden Liste enthalienen Specialititen fabriciren, su 
finden, bemerkeman die jedem Nainen beigefiigte Nummer und suche die entsprechende Nummer in der Firma-liste, Seite \ 
xi. und xiv. 





Im Interesse unserer Leser haben wir in unserem Verlagslocal eine besondere Abtheilung zur Aufbewahrung und evtl. 
Einsicht von Catalogen und Preisli der im Adressbuch angegebenen Firmen reservirt. Die Beniitzung derselben steht 
den Abonnenten und Inseranten jederzeit absolut unentgeltlich frei. Auch werden simmtliche an FEILDEN’s MAGAZINE 
gerichtete Anfragen gern entweder brieflich oder miindlich beantwortet. 


8 ® 











Asbestwaaren Fabrikanten -. 07, C17, 87 Kesselbedeckung ... ».. C17, Bio, 87 
Aufzug und Afterlauber... Ga, Hi2 Kessellagerboecke i iat 
| arom ga os Be, Bea Hia, L7, R17 Kohlenbohrer und  Kohlen- 
Biegemaschine: vrs schneider... iss “és -. D4 
. Blasebalge end  Ventilatoren oad ney, 822 Kohlensparer 
Braeret fo ve x olben iss 
Brauerei- ngenieure te - Krahne __... * 37, 019) | a 826, T6 
sas an Hi2 Landwirtschaftliche Maschinen By R17, 8: 
Bachsen fir ‘Aschenlagez. “ Luftpumpen p: 
-Trockenmaschine ... B13, M3, W17 Luftschiffsschrauben “ 
Condensatoren und sovaaiale Luftverdichter __... + 8 
Anlagen ... os .. B11, Rao Maschinen fir Waschereien M3, 823, W17 
Convenes (Aufzuge) pm ... H12, W18 Maschinen und Kesselausriistung Hy 
Corliss-Getriebe .. a Ps Zs Maschinen Werkzeuge .. Ag, og gt mie D17, 
Dampfbagger oie » Bi7 : a ie Fo 
| en R14, T2 Maschinen zur Behandlung von 
Gantliosaiiios. “und Lacomo- Gespinsten (Geweben).. ... Pg, 822, W16 
tiven ve = Bu, Baa, B24, Cig, D3, Mechanische Schiirer .. H21, Piz 
11, Gi, H24, M5, 04, Messinggiesserei ... + Bi, Lg, 825 
R17, W3 Metalle . A11, Di1, P7 


Dampfventile ose 


Metall- Dichtung” 


1g, M33, 87, U1, V3 


Desinficirap; eget "ti .. Mg | Motorwagen Automotoren + O1 
Draht-Fab: ten ed .. 811 | Oel-Mihlen- cquumass . M3 
Dynamomaschinen .. Bi, B17, B26, M27, N3, Olkannen ... a . Ki 
Rig | Patent-Anwalte ... . Bi8 
Eisen und Stahl Réhren -. G12 Pneumatische Werkzeuge und 
Eisen und Stahlfabrik Anlagen Bs | _ Apparate... a U1 
Eisenbahr-Betriebsmaterial . B17, Fo, G7, Po Pumpen .. C5, D12, D16, B6, B7, B11, 
Eisenbahn-Wagen Bi7 Ha5, P5, R20, W2i 


RS C23, B17, B24, B26, B28, 
* ©23, Dio, B4, B5, Hii, 


Elektrische pt a i 








Reinigung und pe anaaeons 


des Wassers 


. Ks, M26 


G4, G6, N3, Pio, R17, Rohrdichtung co ae 
Rig, 812, Réhren ot .. L2, Pio, R17 
Elektrische Tramwagen... .. A8, Bi, B17, Bi8, Ba6 Rotirende Achsenlager Lm A15, F7 
Elektrische Ventilatoren -- M27 hiffsbauer gin «. Rag 
Elektrischer Draht und Kabel . - G15 Schleitmaschinen .. Re - Las 
Elektrische Uhrn . Schmiedstiicke . Mgi 
Fabrikant von Wellen Spindeln Schmiedepressen ... . R18 
Flyern und Werkzeugen .. Ri8> Fo em or ond -. Ea 
Feilen “ ... B20 ubentakel ix oe 
Galvano plastiche Anlagen .. BS Schmieroel . .. Rio, Wi 
Gas Ingenieure .. B7, C13, C14, Ga, K3, W18, Schmirgel und Schmirgeirader .. B23,, ——_ 
‘W20 Schreibmaschinen.. va EB8, 525, W11 
G en und Oel hi . C24, Do, M3 Spule und Schiitzemacher -. W16 
Gegerbter und Feder-Stahl . B20 Stahl-Konvertirer und Schmelzer 820 
> ean mee ... Rai Stahl und Eisen Rdhren.. . L12 
Gussstiicke... pa .. Ha, Po, Pi Stahl und Eisenhiitten Aniage . . Bs 
Haken das oss «u Treibriemen . C22, F7, La, Rao 
Heiza pad - .. M15, M27 Ventilkla penfabrikanten 16 
Hoch -. P12 Verdampler ‘ee 1 
ete Maschinen ... Bs, Hi2 Vorwarmer des Speisewassers «.. M27 
om +. Mgo Wasserbehilter ... Bag 
ao -. Mg Werkzeugstahl _... . B20 
Jncchenbchandlung . Ra, Zeichen- und Erdmessungsin- 
essel o ote . Baz, D3, Gi, H6, M3, 04, strumente 7, M28 
14, R17 Zuckermaschinen .. M3 
Kessel mit Olbeheizung ... ote 





CUT GEARS OF EVERY DESCRIPTION. 


ACCURATELY HOSBED 


WORM GEARS 


Special Facilities for theoretically correct 


BEVEL WHEELS, RAW HIDE PINIONS, RACKS, 


PATTERN MAKING of any Size. 


'D. BROWN & SONS, HuppERsFiELo. 


Teiegrams : ‘‘GRARING.” Telephone No. 80, 













Metallic Packings. 
Portable Engines, §c. 

















Sot GLASGOW EXHIBITION. 


THE ..}. STEAM TRAPS . 


- 
: 
a PISTONS... : 
| LANCASTER” — S'0 vavves 
PACKINGS. . . 


SPECIALITIES — steam prvers 


&e., &c. 
May be seen Working at Stand No. 543, Machinery Hall. 


Supplied to British and Foreign Navies and all Principal Engineers. Catalogues sent Free on Application. 





LANCASTER & TONGE, Ltd., engineers, Pendleton," ""tnotann. 
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: Ltd. ENGINEERS d ; 
BROWN & MAY, >> soner maxers 
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ESTABLISHED FORTY-FIVE YEARS. 
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MAKERS OF 
High-pressure & Compound 
Portable, Semi-portable, 
Undertype & Horizontal 
Engines, 
High-pressure Independent 
Vertical Engines, 
and combined with 
Vertical Multitubular or 
Vertical Cross-tube 
Boilers, 
Loco-type Boilers. 





CATALOGUES free on application, in English, French, 





Russian, German, Spanish, and Portuguese. * 
This illustration represents a 12 (Nominal) H.P. Compounp 
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4 
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4 
4 
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H.P. per hour. 


£6666066666666066 06666666666666 4666666666066 0OO60666666066666666060066666 








Portable Engine, fitted with oe sensitive Governor 
capable of developing 30 brake H.P. in normal work. Coal 
* ng. consumption (with maximum load) 2°77 Ibs. of coal per brake 
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POWER HAMMER 


Is the Invention of M. A. Yeakley. 


@ 


UNDER PERFECT CONTROL. 
STRIKES ONE BLOW 

LIGHT OR HEAVY, 

iy OR ANY NUMBER REQUIRED 
Se /) UP TO 400 PER MINUTE. 


a“ 
OVER 3,000 NOW IN USE. 


o> 
Patented in— 
UNITED STATES, ENGLAND, GERMANY, 
CANADA, FRANCE, BELGIUM, 









@ 


Doo ae For particulars_apply at the office of 
z 0 & the Sole Patentees: { 


THE YEAKLEY VACUUM HAMMER & ENGINEERING Co., wes Si ROCHESTER ROW. 








Chaplin’s Steam Cranes, Excavators, Launch Engines, etc. 


















































TRAVELLING OVERHEAD CRANE. 


"“nmatcwes ALEX CHAPLIN & CO.,— 


Crastonhill Engine Works, GOVAN, GLASGOW. 
All communications to be addressed to the Works: HELEN ST., GOVAN, GLASGOW. 












Kindly mention FEILVEN’s MAGAZINE when applying to Advertisers. 














S. Z. DE FERRANTI, Ld. 


ENGINEERS, 
Hollinwood, Lancashire. 


MANUFACTURERS OF ... 


Engines, Alternators, Switch-Gears for 
ALL SYSTEMS, Complete Substation 
Equipments, Transformers, Rectifiers, 
and CC. Transformers for Street Arc 
Lighting. 


METERS, RESISTANCES, AND FUSES. 


While tii 





Ferranti H. 7. Switch-Gear at Plymouth. 


ALL DESIGNS 
have proved to be 


RELIABLE, 
DURABLE, 
SIMPLE, 
MECHANICAL. 


§ 44 


SEE PAGES 639-648 IN 
THIS ISSUE. 


8b 8 


ALL GEAR produced is 


SAFE TO 
OPERATE ana 
FREE FROM 
FIRE RISKS. 


> 


All Standard parts and appliances 
are made to stock in large quanti- 
ties by latest approved methods, to 
facilitate economical, accurate pro- 
duction, and quick deliveries. 


> 














The Illustration represents a standard type of H. T. Switch-Gear, which has been installed in all H. T. Stations, 
having replaced Switchboards of other makes at 






CITY OF LONDON, BRISTOL, EALING, AYR, HUDDERSFIELD, CARDIFF, 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 


















FEILDEN’S MAGAZINE: Directory. 
The numbers against the names refer to the corresponding numbers against the Specialities on pages iii, v, vii. 


FEILDEN’S MAGAZINE: A ire de l’ Acheteur. 
Les numéros en regard des noms se rapportent aux numéros correspondants en regard des Spécialités aux 
pages iii, v, vii. 

PEILDEN’S MAGAZINE: Des Kaufers Rathgeber. 


Die Nummern neben den Namen bezichen sich auf die betreffenden Nummern neben den Specialitaten auf 
Seiten iii, v, vii. 



































. 1. At. 5. Moreing and McCutcheon’s. 9. Bedford McNeill’s. 
List of Codes: 2 asc. 6. Lieber’s. 10. Ager’s. 
Be Engineering. 7. Hawke’s Premier. 11. Standt and Hundin’s, 
4. Moreing’s. 8. Unicode. 12. Moreing and Neal’s. 
Name of Firm. Postal Address. = c or Cable | telephone No, | Codes 
a - ———— 
Adresse 

*: Nom de la Maison. Adresse Postale. Télégraphique. Telephone No. aes 
Name der Firm. Postadresse. paar a Fernsprecher No, Coden. 
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(Continued on page xiv.) 





| 
A 1) ADAM, J. M., & CO. ne . | Govan, Glasgow Se sth 1, heen isaube “me 
A 2 ADDY, GEORGE > a. 2 .. | Sheffield a“ a ie eo “Maing —— Nat. 985 . sis 
4 8 ASEKHAM BROS. & WILSON, Ltd. .. Sheffield os MOE cn} ‘ ensensces ° cece 
A 15 | AUTO-MACHINERY CO., Ltd. ead Read Street, Coventry yp onbkesien > i, ee 
B 1 BAGSHAWE & CO. ° F 3 be pt nore. Cannon “Street, | Getineran GO cl iccecegen ° 1,2 
B 2 BAYLISS, JONES & BAYLISS éo Wolverhampton. ..  ..«. sastbiedtinn™> = iA it  epeseantes | sees 
B 3/ BA INJECTOR CO., Ltd. .. Sea Sa a Se eee ere Leese 
B 5 | BERRY, HENRY & CO., Ltd.’ . oe Croydon Works, Hunslet, Leeds Riveter, s+ | 557 ° > 2 
B 13 | BE , THOS. & SONS, Ltd. Chapel Hill, H Huddersfid., 102 . 1, 2,6 
| ie Syphonia, London 
B 17 |BRUSH ELECTRICAL ENGINEERING CO., | 49, Queen Victoria Street, E.C... | Magneto, London gro Bank .. 1,2 
B BRITISH SCHUCKERT renal oS. iaA. ragged St., Strand, London, W.C, ES 1689 Gerrard 2, 1% 
B BOBY, ROBT., Ltd. St. Andrew’ 's Ironworks, Bury St. | Screens, Bury _ ogee ears eee 
muni | 
BRETT'S PATENT LIFTER CO. . | Coventr ty egypt ieee bees 
WN & MAY, Ltd. | North Wilts Foundry, Devizes : Foundry, Devizes 6 .. 2 
| HANDLEY & CO. ‘le Summer Row, Birmingham ..| | ...eseeeeees 04756 
| BRO , LINDLEY & CO. (see) ita: andon Engine Works Sandon, Patricroft . | 10, Eccles 
| BROWN & BONS, DAVID East Parade, Huddersfield *: | Gearing, Huddersfield |80 ..  ..  «. |= seeo 
WESTINGHOUSE | ELEorRi¢ | Norfolk Street, Strand W.C. .. | Multip London .. | 4045 and 4047 F . tesee 
AND MFG. Ltd. Gerrard 
B | BEDFORD ENGINEERING ee Cranes. Bedford Nat. 33... pA hese 
B a TRACTION, & LIGHTING | ma Mtead Works, York ;. Metals, York Nat. 0226 .. ae 
3 29) , W. P. . Shipley, Yorks ee Tanks, Shipley .. Nat. 35 Shipley..| .... 
| CAMPBELL GAS ENGINE CO., Ltd | Halifax | Camgas, Halitax nas? - cam oe Oe 
CHAMPION FRICTION aos CO., Ltd. | | Trent Street, Attercliffe, Sheffield | " . 
c CRESSWELL’S ASBESTOS CO., Ltd. | Wellington Mills, Bradford, Yorks | Asbestos, a 
CdURCH’S ORGANIZATION BUREAU . .. | 49, Deansgate, Manchester ° 
J CUTLER & SONS . -” ° "| Brovidence Ironworks, Millwall .. | Retortus, ‘ ° 
BROS., Ltd. ne | Keighley ens 
CROMPTON & CO., L.td.. ueen Victoria St., E.C. Crompton, +. | 663 Bank . 
c CAPE ASBESTOS 00. inories, London, E.C. Incorruph, London... | 272 
COULTHARD & oe. site. 5 .. | Cooper Road, Preston, Lancs. .. | Coulthard’s, Preston .. ae Preston i 
CHAPLIN, ALEX &@ CO. Helen Street, Govan, Glasgow .. ae 
CLARKE’S CRANE & FORGE 00., Ltd. : | Lis coln. Cranks, 2 
COBBETT W. WILLSON, Southwark St., London, E.C. aapeee, Eoadea: 2 
CONSOLIDATED TELEPHONE ( constRUC- 3 Victoria Street, S.W... eee | cece 





c CUNDALL & & SON Ltd. :. | Shipley, ¥ dall, Shiph | 
| $6 Shipley, Yorks Cun — ley | ° 
D 3) DAVEY, PAXMAN & CO., Ltd. | Standard Ironworks, ‘Colchester.. | Paxman, Colchester *. 
D DAVIES 4 a - Abergavenny, Mon. Engineer, Abergavensy OK. os ne 
D DAVY, W. J. se os ae 13 &s —aen Court, Old “Broad Management sge, Avenue 3 ..| .... 
treet, E. 
D DELTA METAL CO., Ltd. pa 110, Connon Street, E.C. . «+ | Delta, London | Avenue, r1,292 .. | 2 
D 12| DRUM ENGINEERING be |a7, Charles Street, Bradford <. | seseesseeeee | aeee sneer 
D DAVIS, JOHN @ SON... | All Saints Works, Derby .- | Davis, Derby | 240 ° 2,2 
D DA’ «& oe ia Gt. Junction St., Edinbut zh RAY SS ELE eer \n2 
D DRYSDALE & CO.. | Bon Segoe Engine Works, Lon- | Bon Accord, Glasgow... | aos. a 
ion Road, 
D DEMPSTER, MOORE & CO. ae Robertson Street, Glasgow Dempster, Glasgow .. | 505 . 2 
E 5 ée mshaw, Manchester .. Magnet, Manchester .. | 4442. ae eco 
Ez EV. JOSEPH & SONS | Chiwell Works, Wolverhampton | Evans, Wolverhampton | 39 .. - - |2 
E EDW. AIR PUMP SYNDICATE, Ltd. | 13 & 5. Crown Court, Old Broad | Management, London, | 152 Avenue - | 2-9 
treet, E.C. | 
Ez ERNEST SCOTT & MOUNTAIN, Ltd. ® | Close Works, Newcastle-on-Tyne <—-* Newcastle -on- | 1259. P.O., 432.. | 1,2 
yne | 
z ee peauey & aeons, me. a West Grove Mill, Halifax “| Fleming, Halifax # 2 : | eeee 
¢ pl 3 Pe 0 om | Works, Leicester * = are ress Saat. “enced” 
72, e Street, Liverpgo! | Vi ve | 19385 ent: 
@ GENERAL © ELECTRIC CO., Ltd. | 69-92, jeere Victoria Street, Electricity, rons 887. 917, 919, Bank 
@ } GILLESPIE & WILSON . | 75, Bothwell Street, Glasgow | —— Glasgow 5755. -- | 2,6 
@ GLENBOIG UNION FIRE CLAY C0., , Ltd... | West Kegent Street Glasgow teresesecees | eeeeeeenee | tees 
@ | GREEN, z ¢ SON, Lt:. ° Exchange Street, iE Manchester; = ..scsscese | 
@ 10 GUEST, J. as | Newmarket Street, Birmiagham [| .....sseseee | Seecwecese | : 
@ 15| GLOVER. 1 w: T. & 00., ita .. | Trafford Park, Manchester .. | era do are as { ‘ 
** Cables, anchester 
q HADFIELD’S STEEL FOUNDRY CO., uA. 4 | Hecla Works, Sheffie! Hadfield, S id 750 «» ry 
z HANSELL, F. L., & os —— —_ Steel Works, Anoes, Sheffield =. cn ce evecee ° 
° he | 
H 6| HARTLEY & SUGDEN, Ltd. .-| | Boilers, Halifax... Peaere c 
xz — @ FROUDE .. Newton He ‘Heath Ironworks, Man- | Sobestont, Newton Se: ip oo l4 
His) Do. | pe “Tacibeshiin &: a» pees, Birmin, a 2628. oe i 
zDD HARRIS PATENT FEED-WATER FILTERS, 2, Hamilton Street, Greenock : 1e Win t, Greenock .. | Greenock, + Banke éaee 
2 | Ltd. Windtignt, London | London,g72_.. ay 
21 | HORSFALL DESTRUCTOR CO., Ltd. %,S Gt. Comme, St., Westminster, | Destructor, London ..| —.....s05+ é 2 
| at .W. | ' 
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Announcements, 


SOME FORTHCOMING ARTIChES. 
2 ® 


The Education of Machin'sts, Foreman and The Motor Car and its Future. . 
Mechanical Enginecrs. ANTHONY G. Nkw. 
MILTON P. Hiccr*s. 








The Heat of Combustion of Hydro-Carbon 


Electric Time Servic>. Gases. 
F. Hopg-Jonus, A.L.E.E. HORACE ALLEN. 
High Speed Engines. The Town Refuse Problem. ( Conclusion. ) 


J. JL. Daurs, A.M.Inst.C.E W. H. MAxweELL, A.M. Inst.C.F. 


The Glasgow International Exhibition :— 


Floating Graving Docks. 
& zg Electrical Exhibits ... Sypxev F. Wacker, M.I.E.E. 


S. F. StTap.es, M.I.N.A., A.M.I.C.E. Textile Machinery ... Jas. Wavz. 
F Mack:.e Tools ...... JoHN Asirorp, A.M.I.M E. 
Argentina. 
Lewis LONGFIELD. Moderi Ice-making and_ Refrigerating 
Pla:-ts. 
Some Up-to-date British Works. A. C. LEMpRIERE Back, M.I.M.E. 





Succeeding Numbers of FEILDEN’S MAGAZINE will contain some Articles by great writers 


of the utmost- commercial and technical value. Arrarge-rents have already been made for the publica- 





tion of upwards of Fifty Special signed Articles on vita!:y important subjects. With the exception of 





above list, which applies to the next two issues, we have no space to enumerate them here. 





12/6 sent NOW will place yo: cn our subscription list for a year’s issues 
(including special numtcrs), post free, on the finest English art 
paper. We cannot guarantee any back numbers of the issues for 1901. 
Therefore, ensure getting your cories by subscribing NOW. 








Subscription Form. 


* PEIBDEN’S MAGAZINE, 


The Werlc’s Reeord of INDUSTRIAL PROGRESS, 
Temple Cham!ers, Embankment, London, E.C. 





Please place my name on jour list a Subscribers, and forward me your Magazine, as 


issued, for which I enclose yeu my subscription of , 20 commence with No. .............. : 


Name 


Address 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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i ui v AGZIE Steam €Enaines. 

















Willans’ 
CENTRAL. VALVE 


@©e©e eee Engine. 


Grand Prix, Paris, 1900. 











TRIPLE EXPANSION, 3,000 H.P. 





Willans & Robinson, Ltd., Rugby, England. 











Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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PEILDEN’S MAGAZINE: Directory (continued from page xi). 





The numbers against the names refer to the corresponding numbers against the Specialities on pages iii, v, vii. 


FEILDEN’S MAGAZINE: Annuaire de I’ Acheteur. 


Les numéros en regard des noms se rapportent aux numéros correspondants en regard des Spécialités aux 


pages iii, v, vii. 


FEILDEN’S MAGAZINE: Des Kaufers Rathgeber. 


Die Nummern neben den Namen bezichen sick aup die betreffenden Nummern neben den Specialititen auf 


Seiten iii, v, vii. 
















































































fe 1. Al. 5. Moreing and McCutcheon’s. 9. Bedford McNeill’s. 
Cist of Codes: 2aBc 6. Lieber’s. 10. Ager’s. 
2 eering. 7. Hawke’s Premier. 11, Standt and Hundin’s.. 
&& 4. Moreing’s. 8 Unicode. 12. Moreing and Neal's. 
Telegraphic or Cable Codes 
Name of Firm. | Postal Address. yy | Telephone Wo. | Soeat 
Nom de Ia Maison. | Adresse Postale. | pettteett ne, | ‘Telephone No. | Codes. 
Name der Firm. | Postadresse. | parllgmraphische | Fernsprecher No. | Coden. 
| 
H 2% | HUDSWELL CLARKE . | Railway Foundry, Leeds . | Loco, Leeds .. | 504 Leeds |h2 
F if | INTERNATIONAL PHEUMATIO TOOL CO., | Palace Chambers, Westminster, |“ ssesseseeees Big oe ete ind 
| Ltd. ondo: 
K 1\KAYE JOSH, @SONS, Ltd... ..  ..|Lock Works, Leeds. 0.]  ceeeeeeeseee Ba 
L 3 LANCASTER & TONGE, Ltd. - oo vee | Pesetetee, near Manchester. | Pistons, Manchester .. | ~| om 559 2 
ew: soor 
L 4 LAWTON & PARKER | Gt. Smith St., Westminster,S.W.| «oe cee eee ee 
L 5 LONDON SCOTTISH ENGRAVING CO., Lta. 19 & 19a, Cursitor Street Chan-|  ............ 
cery Lane, London, W.C. 
L 17| LOBNITZ & CO.,Ltd. . “a | Renfrew, Scotland .. .. | Lobnitz, Renfrew | 
L 15 LUKE & SPENCER, Ltd.” os os :: | Broadheath, near Manchester °: | Emery, Manchester | Altrincham, rT) 
M 3 MACDONALD, JOHN 4 CO. .. oe ee — bern y Weeks, Pollock- | Consulting, Glasgow .. | 298 .. 
|_ shaws, G | | 
M 4 MARSHALL, FLEMING @ JACK .. «. | Motherwell, cotland co]. —seevesecesce £4: -13 
M 5|MANNING, WARDLE@CO... ..  ..| Boyne Engine Works, Leeds ::| Manning, Leeds 0. N 
M15 | MESSENGER &@ CO., Lta. ee os .. | Midland Horticultsl. Wks., Lough- | Heating, L"borough ; & Doggirough | 
| boro’; & 122, Victoria St., S.W. Nonplussed, London | 1871, 
M 271, MATTHEWS & eae Ltd. .. os | Swinton, Lancs. : .. | Cyclone, Swinton + | 1034. 
M 23| MORISON BROS. ] I | s2 Renfield St., Glasgow :: ** | Drawing, Glasgow ..| 
M2 MAC ae é W., ‘Lea. <: i «. | 129, Trongate, ‘Glasgow -. | Maclellan, Glasgow .. fs 
M 30| McINNES, T.'S. ed oe "Ltd. we oe | 41 & 42, Clyde Place, Glasgow $aséeccesece 1556. 
M 30| McNEIL, CHAS. id | Kinning ‘ark Ironworks, 270, Macneil, Glasgow ° aie 
West Scotland St., oer | 
M 31| MIRRLEES, WATSON CO.,Ltd. ..  .. | 45, Scotland Street, G .. | Mirrlees, Glasgow... | 437, 
M32 MOSSES & ‘MITCHELL . “ om .. | 68 to 71, Chiswell Street, "C. .. | Insulator, London | 
M 33 MOSELEY, DAVID & SONS -: os .. | Manchester .. os eof, + _ Sebacseo ence 
N 3 NEWTON ELECTRICAL WORKS Taunton an a2 és .. | Arc, Taunton | Nat. iol 
© 3\ OLIVER TYPEWRITER CO., LTD.°..  .. | 42, Poultry, London, B.C...) eceeeeeeeets © | naa w ences | 
© 4 OXLEY, BARKER... .. .... Donnisthorpe St. Hunslet, Leeds| sss -eeeeeeee Nat. 1605 . set 
P 1 PALFREYMAN, W. H. & CO. ‘ .. |17, Goree Piazzas, Liverpool ..| 9 sseseeeseees | 52 «. o os 
P $8 PARKINSON,J. .. ‘a - +“ .. | Canal Ironworks, Shipley... .. | Temples, Shiple: es “a . a 
P 5| PEARN, FRANK & CO., Ltd. oe | West Gorton, Manchester .. | Pumps, Manc es . we oo | Be? 
P 9| PARKER FOUNDRY CO. ee + hes ~~ Iron & Steel Works, | Parker Derby .. oa dee 
P 8) PEARSON, y at . dus ua, os, eae ae  eebee .. | Firebrick, Brierley Hill | 9 Brierley Hill .. 
P 11 | PEGG, 6&., ro o Ss Damar Brass and Iron Foundry, | dee 2 BRM. PR | eeececeses 
eicester eo | 
P12\PILLATT,A BE... .. «+ «x | Queen's Road; Nottingham 21] esseeeeseees | BAe ; 
R 10| RELIANCE LUBRICATING OIL CO. ..| 19 & 20, Water Lane, Great | Subastral, London Avenue, 5891 2 
Tower Street, E.C. 
R 14) RD, A. & CO. ai rm .. | Neptune Works, Birkenhead ..[ 9 ssceeccecses | tn nese eeee ‘ 
R 15| RICHMO ta. <:  [:| Manchester .. Se RT eR ie Cima Orvis ‘ 
Riz) USTON PROCTOR @ CO.. Ltd. |. |. | Sheaf Ironworks, Lincoln. <; | Ruston, Lincoln 156 .. 
Ris! a .. | Beehive Works, Bolton .. .. | Beehive, Bolton... s . 
R19 aLENG, APPLEBY & FYNN, Ltd. .. | Trafalgar Works, B d . - | Maw Bradford - | 844, Bradford ° 
R 20 ROYLES, Ltd. si te a mt .. | Dalham Works, Manchester ..|  _ s+eeseeseees |.” wecscses » . 
8 5S SIMPSON@BIBBY |. .. <.° |; |Carnbrook, Manchester * | Suferheat, Manchester | 4407. 2 
8 17/ SUTCLIFFE & * "! | Fieldhead Works, Manchester . Integrity, Manchester . | 256 Ashton om 
8S 9| SWIFT, GEORGE St. Thomas Street, Halifax “A | oa Clarem’ =e S 
su =e FREDERICK @ 00., WIRE MANU. Caledonia Works, Halifax | Smith, Halifax . Seesbndcee ee 
8 2|SEEBOHM & DIECKSTAHL, Ltd. .. | Dannemora Steel Works, wae | Seebohm, Sheffield 76 and 176 «|36 
5 = - Ji “te. ‘ ‘son, Lei e | An ~<a ¥ 2 = cnins Keighley. 440and 4240. i 
} .. | Phoenix Foundry, Keighley .. enix, Ke: se ‘ oa 
8 % SHAW, JOSEPH ; +: | ee Weekes? CMY «| ESideraeld’ arr < 
8 2 BALTER, GEO. aa .: -.. 4. (4. | Weeieenia-.. | "| edikehsatdes ad 
8 2% 8 08. a es Rodley, near Leeds a Smith, Rodley .. yn 
T 1) THO! A. ASHTON, ita 2) 3): — id sudo. <> etegabanned ééee 
T 2\THORNYCROFT, JOHNI. @Co. -: Church Wharf, Chiswick ©: 7. | Thornycroft, Lendon : 
tT 4 — "8 PATENT SAND BLAST CO. | Broadheath, nr. Manchester °. j cascesessous 
T S| TURNER. E.R.GF. .. a on St. Peter’ wane Grey Friars’ Works, | Gippeswyk, Ipswich ..|24 . 3 | 23 
pswi 
T 6 TAYLOR & HUBBARD . oh — Street Works, Leicester .. | Lifting, Leicester 575 «- ao 
T 7 TEMPLER & RANOK, Ltd Coventry ea ..| Temprano, Coventry..| —........ i. a 
v1 be R . ‘ALLIC PACKING | Soho Works, Bradford *: .. | Metallic, Bradford **ldas ‘6 + a as 
V 3 VON DER HEYDE, J. BENNETT .. —.. | 6, Brown Street, Manchester .. | Vonder, adams e+ | 2364.. com 
W 3 WILLANS & ROBINSON, Lea. on .. | Rugby .. | Willans, Rugby. d 12,3 
W 7 WINN, CHAS.@CO. |... 2. | Granville’ Street, Birmingham :} | Winn, Birmin =| Sls 
W16 | WILSON, BROS., BOBBIN CO., Ltd. Re ills, T: :! | Wilsons, Comholme :: ss ose8ge 1,2 
Wi? WATSON, LAIDLAW 4 CO. .. af | 98, Dundas oe Glasgow | Fu; ugal. Glasgow es 1700... ° -|% 23 
Wis WEST'S GAS IMPROVEMENT CO., Ltd. - "| Rion Ironworks, Miles Platting, | | Stoker, Manchester |) | mie. - ss at Bice 
anchester 
Wi9 WARD, THOS. W.. .. ...._...| Albion Works, Sheffield... Forward, Sheffield d 
W2l WEIR. G. 2J., Ltda m= be i .. | Cathcart, Glasgow Giw Glasgow ” siren 
¥ 1 YEAKLEY VACUUM HAMMER Co. igs Wake, HarleyfordW orks | Yeakley, London | 
























Organization Bureau. 
Steam Cranes. 


CHURCH’S ORGANIZATION eg 
DEANSGATE, MANCHESTER. 


Ts Bureau has been established to assist in the introduction into Engineering Works and Factories 

generally, of Modern Methods of Organisation, both on the Commercial side and in the routine of Orders, 
Stores, Time, and other details of Works Management. The Principal has made a special study of Methods, 
and is qualified by training and experience to advise on matters of reorganisation. An exceptional feature is 
made of Establishment Charges and their interconnection with work. The operations of the Bureau also 
include the supply of Selected Devices and Appliances of a Labour- Saving Description, in connection with 
Routine and Organisation. Correspondence is freely invited. 


om IN PREPARATION. “Wa 
A Handbook and Illustrated Descriptive Catalogue 


ar Be 


Methods and Appliances used in Modern Organisation. 


Over One Hundred Methods and Devices used in the Organisation of Offices, Works, and Factories will 
be described, with Working Notes—many of these being now placed on the market for the first time in this 
country. Compiled by A. HAMILTON CHURCH (formerly Works Manager, National Telephone Co., Ltd.). 

Price 5/- net. If ordered direct from the Bureau defore issue, 3/- net. post free. 

The art of modern organisation lies largely in the skilful use of methods and appliances. This will be 
a working guide to them. 


Sole Importers of the Felt & Tarrant COMPTOMETER, for Calculation and for Addition of £ s. d. 


Up t -— t Te.eanams: “CRANES, BEDFORD."' 
-0-Vate . 


CRANES 















MLD ENS| 


Me 





























IN STOCK 
OR 
PROGRESS. 





—_——$=——— 
Bedford Engineering Co., 3c... 
Nationat Tecervone No. 33. le E D F Oo R D. 
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Motor Vebicles. 
Iron and Steel Goods. 





CORNBROOK, MANCHESTER. 


STEAM VEHICLES 











FOR HEAVY TRAFFIC. 




















LONOON SHOW ROOMS:- 
IS9&141 CANNON S™E:C. 
| CATALOGUES Sout ALSO 


| WOLVERHAMPTON. 









TIE-BARS, 





IRON 
BARROWS. 


E 
™s 
“SS . ENQUIRIES 


INVITED. 








\. NUTS, DOG-SPIKES, 
i FISH-PLATES, 






WOOD-SCREWS, \ 


IRON AND STEEL 


GALVANIZED TELEGRAPH POLES, 
RAILWAY AND TRAMWAY 


FASTENINGS 


Of every 
Description. 


&c., &c. \ 


PATEN 


“EUREKA” 
[melee NUT 


| FOR PERMANENT WAY 
| 


I a 
cor Ce 


| as 
Pr 
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Steam-Driven Motor 
Vehicles, §<. 
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‘omy Locomotive Engines. | 


MANNING, WARDLE & CO."™.2252"" 














Makers ofp LOCOMOTIVE ENGINES for any width of gauge and for all purposes, 
Materials and workmanship of the best quality, 
TANK ENGINES up to 15-in. cylinders, on four or six wheels, always in stock or 
in progress; 
Makers of ROBBINS’ PATENT DRIVING AXLEBOXES. 
Specifications, Photus, and Prices on Application, and Special Designs sent on receipt of particulars of requirements. 
The “A BC” and the “ Engineering Telegraph” Codes used. (x) 








a eee 


Established 1860. Tel. Address ;—‘‘Loco., Leeds.” 


HUDSWELL, CLARKE & Co., Ltd. 


RAILWAY FOUNDRY, LEEDS, 
LOCOMOTIVE ENGINES, 


Of all sizes and any gauge of Railway, of greatly improved Construction, for Main or Branch Railways, 
Contractors, Ironworks, Coilieries. Prices, Photographs, and full Specifications on application. 





SOLE MAKERS OF THE “RODGERS” PULLEYS (Registered). 
Wrought Iron throughout, Rim, Arms and Boss. 
ALSO “ETCHELLS’” NON-DRIP BEARINGS, SHAFTING AND ACCESSORIES. 
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THE MIRRLEES WATSON COMPANY, 


ENGINEERS, 


LTD., 


GLASGOW. 


Telegrams: MIRRLEES, Glasgow. 





aie ne 


ea — — 


COMPOUND STEAM DRIVEN SURFACE CONDENSING PLANT. 

These plants are designed specially to meet the needs of Electric Light and Power Stations, and are made in 
egy, Peng Different Sizes, giving capacities ranging from 2,000 lbs. of steam per hour to 45,000 lbs. per 
hour. Every care has been taken to make all parts easy of access, and the design secures positive alignment of 
) mer and consequently ease in working. The Air and Circulating Pumps are of ample capacity, as also the 

ndenser, which can be arranged independently if desired. 


We manufacture CONDENSING PLANT of every description. Steam, Electrically and Belt Driven. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Engines, §¢. 
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Ruston, Proctor & Co., Ltd, 


AND AT... 
27a, Cannon Sireet, 


LONDON, E.c. TRACTION 
' ENGINES, 


Makers of... 






















[Ciecrric Licu1 
ENGINES, AND 
STEAM BOILERS 
OF ALi. ‘TYPES, 
STEAM NAvVVIEs, 
WINDING AND 
Pumpinc GEARS, 
Maize SHELLERS, 
Corn MILLs, 
Sucar CANE 
CRUSHERS, 

&ec., &c., &c. 





Catalogues tn all 
Continental 
languages. 


other 


UPWARDS 
OF 
48.000 
ENCINES 
AND 
BOILERS, 
AND 
13,080 
THRASHERS 
MADE 
AND 
SOLD. 


STEAM THRASHING MACHINERY. 











SIMPLE and COMPOUND HORIZONTAL STEAM ENCINES, 
with Corliss and Gears. 





Lincoln, 


ENGLAND. 


MEDALS, 
THREE 
SILVER 

MEDALS. 
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ee os OIL ENGINES SIMPLEST ENGINES RUNNING. 
ie & 


Economical. . 
Reliable... . 
Easily ....-s: 
. » Managed. 
. and Safe. 
~~ 
Makers of the 
largest Oil... 
Engines in the 
World. 
| ~~ 
| Contractors to 
His Majesty's 
en | Government. 
cS . em 2 


R. CUNDALL - SONS, Limited, 


TS GONDALL, SHIPLEY.” SHIPLEY, LONDON, and PARIS. NNO. 75: SHIPLEY, 
































CUI 


] 2—For AUTO-CARS 
“lip ommenene ee 
Nf; 


For 
all Classes 


fez. Op 
gy, 


& 


Noiseless Reversing Gears 


for Launch and General Work. 
Tp, 


THE CHAMPION FRICTION CLUTCH CO., LTD., 


TRENT STREET, ATTERCLIFFE, SHEFFIELD. 


& 
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MADE IN ALL SIZES AND TYPES. 


Xas the Largest Sale of any Oil Engine in 
} the ‘World. 


GOLD MEDAL AWARDED, PARIS, 1900. 


@eeePeF @ 


SOLE MAKERS... 


THE CAMPBELL GAS ENGINE CO. 


Limited, 
London Office: HALI FAX, ENGLAN D. Glasgow Office 
2 


114, TOOLEY STREET, 'S.E. 104, BATH ,STREET. 
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Oil Engines. 


o> 


Ball Bearings. 


Corliss Gear. 






















OIL 
ENGINE 


SPECIALLY 
ADAPTED FOR 


Pumping, 
Electric 
Light- 
ing, 
Launches, 
&c., &c. 


1 to 8 BHP. sizes 
always in stock 
or progress. 


GEO. DAVIES & Co,,""2""="* 











ABERGAVENNY, England. 

















A jYoiseless and - - 





Positive Corliss Gear, 








THE TURNER-PEGG PATENT. 


“ The cut-off arranged to take 
place at the highest speed of the 
valve motion.” — (Tue Encinezer, 
24th June, 1898.) Sharp cut-off 
thus ensured. 

Full description with Diagrams 


sent Post Free on application to the 
Patentees and Sole Makers :— 


E. R. « F. TURNER, Ltd., 


And 82, Mark Lane, LONDON, E.€. 


capyRicnT SS 


Perfectly Simple 
No Wrist Pins, 
Trip Gear, etc., 
to break and 


get out of order. 





St. Peter’s & Grey Friars’ Works, — 
IPSWICH, England. 
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Feed- water Filters. 
Corn Bins, Oil Tanks, §c. 








ADMIRALTY LIST. 


‘= ™® HARRIS 


ie en 4 STR ioe 
MARINE and LAND Purposes. 


Larger area of Filtering Medium per I.H.P. than 
any other Filter. 
FITTED ON SUCTION AND DELIVERY SIDE OF PUMPS. 
Supplied to most of the 
PRINCIPAL NAVIES and S.S. COMPANIES 
IN THE WORLD. 





Catalogues and Prices on Application. 


™ Harris Patent Feed-Water Filters vu. 


2, Hamilton St... GREENOCK, Scotland. 
don LONDON OFFICES: 73, Queen Victoria Street. 














CORN BINS. [—=—==™—_ OIL TANKS 
i AND 
DUST BINS. CABINETS. ¢ 





me, HOW IS IT DONE, 
Butterfield P You are always 
busy, and keep no TRAVELLERS! « 
| SAY, Low Price, Good 
Quality, Quick Delivery, is 
the key to my progress. Get my 
quotations for a few of my 
SPECIALITIES, and you will find 
they answer as above. If these goods 
interest you, have a sample sent for 
inspection at my expense and compare 
with other makers. 


SMALL PROFITS. QUICK RETURNS. 





W. P. BUTTERFIELD, Galvanizing Works, SHIPLEY. 


LARGEST MAKER OF GAS AND OIL ENGINE TANKS IN THE WORLD. 
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: AEE, wr ceat-caan Macbenerp RELI Ces 
NEPTUNE WORKS, 

Shipbuilders and 

Repairers, Engineers 


and Boiler Makers. 


> 





Every description of 
Launch, Barge, Lighter, 
Surf Boat, &c., &c. 
_ 


Builders to the British and 
Foreign Admiralties and the 
Royal National Lifeboat Insti- 
tution. 


STEAM HAMMERS 


ALL KINDS AND SIZES 


« FOR - 


FORGES ano SMITHS’ SHOPS. 


DAVIS & PRIMROSE, 
Great Junction Street, 
EDINBURGH. 


JOHN DAVIS & SON ALL SAINTS’ WORKS, 
Anpv 26, VICTORIA STREET, inet | Pes — ae 
Hf Licmas. 
| aan 
Blasting Apparatus. 

















Telephones. 


= | Signals. 
JEFFREY ELECTRIC LONG-WALL COAL- COAL-CUTTING MACHINES, 


CUTTING MACHINE. Air Power and Electric, 
Cuts at floor level, Speed canbe regulated Long-Wall and Pillar and 
while running, from 80 to 120 yards per shift. Stail Systems. 
Only one rail required. Holes up to 6 feet. COAL-DRILLING MACHINES. 


CaTALOGues Free ON APPLICATION. 
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Sinking Pumps 


_ A SPECIALITY . 










@ & 
Telegrams LONDON OFFICE 
“ EVANS, 16, UNICN COURT, 


Wolverhampton.” OLD BROAD ST 


Nat.Telephone No. 39. ¢# | - a E.C. 
e® e® 
Depots 
Newcastle-on-Tyne, 
Glasgow, Cardiff, 
Manchester, Etc. 


CATALOGUE No. I™ omens 
on APPLICATION. . 


& 
& 

USED NO TAPPETS, 
ON ALL # LEVERS, 
MODERN OR 
SINKING DRAIN 
OPERATIONS. COCKS. 

® ® 


“CORNISH” SINKING PUMP (Bucket Type). 


JOSEPH EVANS & SONS, 


Culwell Works, WOLVERHAMPTON. 


Kindly mention FEILDEN’S MaGaziNe when applying to Advertisers. 




















Air Compressors and Pumps. 


Patent Air 
Compressors. 


(MATHEWSON’S PATENT.) 


Il Types, 50 Sizes, 
ranging in capacity from 
5 to 640 cubic feet of Air 


per minute. 
ce a) 

CATALOGUES ON APPLICATION, 
> 

London Manager :— 

i ; ' AUSTIN H. HOPKINS, 

Lae — 9, Ranelagh Mansions, 

= aa __ FULHAM, 5.W. 


TILGHMAN’S PATENT SAND BLAST CO., LTD.. 


BROADHEATH, mear Manchester. 


The EDWARDS Patent AIR PUMP 


FOR SURFACE, EVAPORATIVE, OR JET CONDENSING PLANTS. 
Specially Suitable for Electrical Power Stations. 
NO FOOT OR BUCKET VALVES. 
MAINTENANCE CHARGES REDUCED TO A 
MINIMUM. 

HIGH SPEEDS COMBINED WITH EFFICIENCY. 
The EDWARDS AIR PUMP is specified by the 
leading Consulting Electrical Engineers, and has been 


adopted for the following important Electric Light and 
Traction installations :-— 


4 
af 

. \ aN 
Xl- 




















City of London. Calcutta. Newport. 
Glasgow. Croydon. Plumstead, 
Manchester. Derby. Portsmouth. 
Liverpool. Grimsby. Rotherham. 
Westminster. Hackney. Shoreditch, 
Salford. Halifax. Southport. 
St. Pancras. Ilfracombe. Swansea. 
Blackpool Leeds. Taunton, 
Bournemouth. Luton. Wandsworth. 
Bradford. Maidstone. Warrington. 
Bristol. | Malta, Woolwich. 
South London Electric Supply. 
Merthyr Tydvil. Waterloo & City Railway. 
Tunbridge Wells. es & Knightsbridge. 
Newcastle-on-Tyne, City & South London Rly. 


Barrow-in-Furness. L. & N. W. Rly. (Crewe Wks.) 

The Edwards Air Pump has also been adopted by 
the British Admiralty and War Office, the Russian, 
Italian, and Dutch Governments, and has been fitted 


to over 500 Steamshipe. 
Send for Full Particulars and Illustrated Pamphlet to— 
3 & 5, Crown Court, 


the Edwards Air Pump Syndicate, Ltd., 614 proad Street, LONDON. EC. 


Telegrams: ‘‘ MANAGEMENT, LONDON.” Telephone wo. 152 AVENUE. 


—\ 
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FER: 
HARTLEY « & SUGDEN 





(Limited), 


a—Hlairax. 






Makers of . . 


RIVE TED VERTICAL 
STEAM BOILERS 


for Motor and 
Heating Purposes. 


WELDED 
BOILERS 


for Low Pressure, 
Hot Water and 


Steam Heating. 
> 

Welded Reservoirs, Steam Jacketed 
Pans, Cylinders for Soap Works; 
Riveted and Welded Pans, Coolers, 
&c., for Chemical Works. 

“ea ag) 

— Contractors to the ADMIRALTY and 

His Majgsty’s Boarp oF Works, 





(2 LARKE S CRANK & FORGE C0., LTD., 


T GRAMS : e RAN KS 


““ORANKS, LINCOLN.” Bent, Solid, or bullt up; 


and FORGINGS of all Descriptions, 

















eee IN SIEMENS MARTIN OR 
BESSEMER STEEL. ’ 
On Admiralty List. Black, Rough Machined, or Finished Bright. 













Kindly mention FRILDEN’S MAGAZINE when applying to Advertisers. 
































SHOES and DIES, Etc., 


STRENGTH, DURABILITY, & 
UNIFORMITY OF SURFACE WEAR. 


SHEFFIELD. 





HECLA CHROME STEEL 


Give the best results as regards 





Telegraphic Address: 
**ANSEL, SHEFFIELD.’’ 


F. L. HANSELL & 60., 


The Hansell-Canal Steel Works, 
"firm ) SHEFFIELD. 


Firm 





Makers of— 


STEEL CASTINGS anu 
STEEL SPECIALITIES 


STEEL WHEELS AND AXLES, 


Fitted Fast or for Running Loose. 


STEEL FOR TOOLS AND ALL USES. 
BEST ENGINEERS’ FILES. 
STEEL FORGINGS (Lange and Small). 


LONG PRACTICAL EXPERIENCE. 





» + GENUINE... 


VULCANIZED FIBRE 


VALVES 
WASHERS 
PACKINGS 
SHIELDS 


INSULATORS. 


MOSSES « MITCHELL 
68, 69, 70 & 71, 
Chiswell St., LONDON, E.G. 
(GRINDING, CHEMICAL, 


D US FIBROUS.) 


Controlled and perfectly Collected 
without Textile Receivers. . . 


ADAM’S patent oust BAFFLE 


Purifies the Air, 


SHEETS 

















Write for particulars to— 
Pneumatic 


J. M. ADAM & Co., Engineers 
GOVAN, GLASGOW. 








Telegrams: “ MILLING, SHEFFIELD.” 


National Telephone: No. 985. 


PLATE BENDING MACHINE. 





For the Latest and most Up-to-Date 


HEAVY -- 
MACHINE 
TOOLS -- 


WRITE... 


GEORGE ADDY  m.1.m.e.), 


SHEFFIELD. 











Kindly mention FEILDEN’s MAGAZINF' when applying to Advertisers. 




















Machine Tools. 
Engines, Boilers, Etc. 





c mi 
A 





Famer ene 





m3 PA | O Canal Iron Works, 
Tel. —— N, SHIPLEY, YORKS. 





Send for our Catalogue of ANGLO-AMERICAN 


LATHES, MILLING MACHINES, PATENT GEAR CUTTERS 


- « AND... 


PARKINSON'S “PERFECT” VICES. 


DEMPSTER, MOORE & CO., 


dooms} > SQyeceen Oro, F GLASGOW and LONDON. 









ENGINES, BOILERS 


and PUMPS 





of every 


Description 





and Size. ; 


Sinnthactlcmntlen eps Rice: Site AR AP ie IR Tt Meal PAA Pat me Pe alas teas 


Kindly mention FR1LDEN’S MAGAZINE when 2 applying to Advertisers. 
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THE.. 


International Pneumatic Tool Co., 


LIMITED. 






— 





Manufacturers of... 


“TITTLE GIANT” TOOLS. : 


See our Exhibit, Glasgow Exhibition, Machinery Hall, Stand 441. Grounds, Stand 1050 





“ Little 


“ Little 





Giant ” Giant ”’ 
Longstroke HAMMERS 
Hammer, 
Patented. a 
a used by all the 
Will tackle rivets principal 
up to Railway Co.’s. 
15 in. diameter. Ras 
ra) Made in 
The simplest and a number of 
most durable different 
Hand-Riveter on sizes for a variety 
the market. of purposes. 




















“LITTLE GIANT” LONGSTROKE HAMMER ON GIRDER WORK. 


“Main Offices : 
PALACE CHAMBERS, 9, Bridge St. 
WESTMINSTER, 5S.W. 


THOS. W. FORD, Manager. 


London District Agent: E. ©. AMOS, M.I.Mech.E., 20, Bucklersbury, E.@. 
Agent for South Africa, China, and Japan: McKerrow & Co., 38, Victoria Street, LONDON, S.W. 
Agents for india: Heatly & Gresham, 6, Waterloo Street, Calcutta. 

Works: CHIPPENHAM, WILTS, ENGLAND. 


Rewcastle Agents : 
WILLIAM REID & Co., 
44, Dean Street, 
NEWCASTLE-ON-TYNE. 


Scotch Agents : 
JAMES McILWRAITH & Co., 
92, West Regent Street, 
GLASGOW. 
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Foraing Machines. 
Grinding and Polishing Machines. 


RYDER’S 
FORGING 
MACHINES 


With TWO, THREE, FOUR, 
or FIVE HAMMERS, various 
sizes and weights, ranging 
. - from 23 cwt. to 6 toms. . . 




























SAWING MACHINES FOR HOT IRON, COKE- 
BREAKING MACHINES, AND OTHER TOOLS; 
FLUTED ROLLERS, SPINDLES, AND FLYERS; 
RING SPINDLES FOR COTTON MACHINERY. 


WM. RYDER, ~~ Se 


Beehive Works, BOLTON. 


Telegraphic Address: “‘ Buxnivez, Botton.” Telephone: No. ss. 














HIGH-CLASS GRINDERS ONLY: 


Siena corer rear ome | PIO & Speneer, 


Ltd. 
: BROADHEATH, 
MANCHESTER. 
Telegraphic Address: 
‘Emery, Altrincham.” ese 
mene ee ea? 49.” Manufacturers of 
GRINDING. 







JAMES J. GUEST, 
Newmarket St., 
Birmingham. 


and .. ee. 
POLISHING 
MACHINES, 
EMERY .. 


Etc. . . ee 


se 


Send for our 








Above Machine grinds Parallel and Taper Arbors, Mandrils, Sockets, Enlarged 
Gauges (male, female, and snap), Parallel and Taper Holes, Parallel, Catalogue, 
Taper and Angular Cutters, Reamers (straight and twist), Taps, Gear Free on 
Cutters, Formed Cutters, Straight Edges, etc. It has many advantageous 
features. Particulars on dpe EC Application. 
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The World-Famed 
GARDNER-SERPOLLET improved 


Models. 
STEAM AUTOMOBILES, ‘9° Models 
- + + As Ordered by °° - 6, 9, & 12 h.p. 

HIS MAJESTY KING EDWARD VIL Carriages. 











THE 


BRITISH POWER, TRACTION & LIGHTING Co., Ltd., 


Engineers, YORK, ENGLAND, 


Are now Manufacturing and Selling these Carriages in the British Empire UNDER. 
EXCLUSIVE RIGHTS FROM THE OWNERS OF THE BRITISH 
AND COLONIAL PATENTS. 











T having come to our knowledge that certain persons in England have been advertising themselves as. 
Agents for the sale of Serpollet Steam Carriages, we now give public notice that mo person or firnr 
other than ourselves has the right to manufacture or sell these carriages in Great Britain. The 

persons above referred to have been formally notified to this effect, and any further violation of our 
exclusive rights will be forthwith stopped by legal proceedings. 

Whereas the Gardner-Serpollet Works in France obtained Special permission to accept a few orders for 
these carriages from English buyers, prior to our commencing to manufacture, we are now authorised to 
announce that Gardner-Serpollet Steam Carriages can no longer be imported into this country, 
and it has been mutually agreed that any future orders received by the French Works from Great Britain and 
Colonies shall be forwarded to us for execution at our works in York. 

Our 6, 9, and 12 h.p. 1901 Models are constructed in accordance with the French working drawings, 
and they are identically the same as the French-built Carriages, except that certain parts in the mechanism 
have been strengthened to make them absolutely reliable on English roads. 

We are arranging to deuble our present output, and orders booked now can be delivered withim 
reasonable time. All orders are being fulfilled in strict rotation. 

We shall be pleased to forward our special 1901 Catalogue to intending buyers, and to afford every- 
facility for testing our carriages on the road, and for inspecting them in process of manufacture. 


BRITISH POWER, TRACTION & LIGHTING CO,,Lro,, 


Engineers, YORK, ENGLAND. 


Telegrams—‘ Metals, York.”’ Cable Code—‘ A.B.C.”’ Telephone—“‘ 0226, National.’” 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Electric Cars 
Manufactured by 


THE BRUSH ELECTRICAL 
ENGINEERING COMPANY, LTD., 
49, Queen Victoria Street, London, E.C, 


Our PRICES: 


LOWEST 

—oee ST - + 
EQUIPPED 
FACTORY. 


ELECTROMOTORS, Ltd., 


«#_OPENSHAW, MANCHESTER. 


Kindly mention FRILDEN’S MAGAZINE when applying to Aavertisers. 






































BROWETT. LINDLEY & CO, = 


High-Speed ~~ *  MancuesteR. 


@@@ 


Sel f ms A Uu b r cati ng Telegrams - - - “ SANDON, PATRICROFT.” 


@ @ @ 























Steam Engines. | 
i 


STANDARD SIZES 
From 20 to 2,500 H.P. 





From a Photograph of one of 
TWO 200 K.W. STEAM DYNAMOS 
Just Supplied to ... 
THE BRITISH ELECTRIC TRACTION CO. 
«: For their MAYBANK GENERATING STATION. 











Kinaly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Electrical Plant. 


234 Z> 


ROSLING, APPLEBY & FYNN 


LIMITED. 





eRe) 3 





¥) 
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MOTOR GENERATOR 


Output 150 Amp. at any voltage between 180 and 30. 
With Field Regulation only, Fixed Brushes, No Sparking, (Slotted Aramature. 


BRADFORD, YORKSHIRE. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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| BIPOLAR 
nemeux STEAM DYNAMO SETS. 





HIGHEST EFFICIENCY 


AND 


WORKMANSHIP. 


PRICES AND FULL PARTICULARS ON APPLICATION. 


5 
The GENERAL ELECTRIC Go., Ltd. 


69, 71, 88 & 92, QUEEN VICTORIA STREET, 


LONDON, E.C. 
@ @ @ 


Works , 
PEEL WORKS, ADELPHI, SALFORD; 
71, Waterloo Street, GLASGOW ; SHERLOCK:STREET, BIRMINGHAM, 
56, Berwick Street, BIRMINGHAM; BROOK GREEN : HAMMERSMITH ; 


13, Westgate Road, NEWCASTLE-ON-TYNE ; CLERKENWELL 
UNION STREET, SOUTHWARK. 


Branches: 
Victoria Bridge, MANCHESTER; 


and 16, St. Andrew’s Street, DUBLIN. 





Aindly mention ¥ EALDEN’S MAGAZINE when applying to Advertisers. 





Are Camps. 


The “Chelmsford ” 
Enclosed Arc Lamp. 


Greatly Improved 
Mechanism. 








Perfect Regulation. 


Suitable for Burning 
in Single, Parallel, or 
any Number in Series. 


Guaranteed against 
Claims for Infringement. 


@ @-@ 


Crompton 


and Company, Ltd., 
London & Chelmsford. 


@ © © For Chief Office— For Works— 
Telegrams : “ Crompton,” London, Telegrams: “ Crompton,” Chelinsfor 
Telephone No. 663 (Bank). Teleph No. 2, Chelinsford. 





orrice: 4, Queen Yietoria Street, Condon, €.C. 
works: Are Works ,Chemsford, England. 


Branch Offices at - Agencies in 





GLASGOw, CARDIFF, NDIA, 
BIRMINGHAM, BRISTOL, x pte: 
MANCHESTER, DUBLIN, & sa 2 ct ee 


LEEDS, SYDNEY, N.S.W. BURMAH, EGYPT. 





Kindly mention F®ILDEN’S MAGAZINE whea applying to Advertisers. 














ENCLOSED 


4 Sets for Darlington Corporation. 


T E A ivi 2 ,, » Birkenhead Corporation. 
2s |: & » » Hill of Howth Electric Railway, Ireland 
DYNAMOS - 


(WITH FORCED LUBRICATION) 


» » Worthing Corporation. 


3 

3 ,, » Worksop Corporation. 

3 

1 , Oswestry Electric Light & Power Co. 











Two 240 H.P. STEAM GENERATORS in New Chester Road Power Station. 
Supplied for the Birkenhead Corporation Electric Tramways. 


DYNAMOS, MOTORS, PUMPING, HAULING, DRILLING, VENTILATING AND AUXILIARY MACHINERY, ETC., ETC. 
COMPLETE ELECTRIC LIGHTING AND TRANSMISSION 
OF POWER INSTALLATIONS, 


> Pe al ca a) 
Manufacturers__._._...=. 


ERNEST SCOTT & MOUNTAIN, Lo. 
Electrical and General Engineers, 
NEWCASTLE-ON-TYNE. 


Telegraphic Address”. . . London Office . . . 
ESCO,} NEWCASTLE-ON-TYNE. 20, NEW BRIDGE STREET, BLACKFRIARS. 





‘indly mention FEILDEN’S MAGAZINE when applying to Advertisers. 








Air propelling and Ventilating Fan, 
Dynamos and Electric Cranes. 





Patent “ DUST-PROOF ”’ Direct-Driven Electrical 


AIR-PROPELLING and 
VENTILATING FAN . . 


Has Completely ENCLOSED Motor, 
ahd is acknowledged to be by far the 
Most Efficient, Cheapest, and Best Made 
on the Market. 


HAS OUTDISTANCED ALL COMPETITORS. 


Approved and Adopted as their Standard 
Type by Leading Insurance Companies. 


See Regulations. 


VENTILATING, ELECTRICAL, AND 
CONSULTING ENGINEERS, 


72, TA & 76, Duke St., LIVERPOOL, "<== Aden "Weta, Lr 


oo SS ee 


RES 


sob ieee 





THE... 


NEWTON ELECTRICAL WORKS, 


Ltd., 
Taunton, ENGLAND. 


SOLE MAKERS OF... 


“TAUNTON” 
cwwensmetosraticee — DYNAMOS xo MOTORS. 


MARSHALL, FLEMING & JACK, motuerwett, scortanp. 











LOCOMOTIVE AND PORTABLE STEAM CRANES. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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THE DAVY IMPROVED ARC LAMP. 


W. J. DAVY. 
ADVANTAGES. on ADVANTAGES. 


Long Life without Repairs. Alternating Currents. 


One Working Part. 


<7 i 4 Series Circuits. 
Steady Soft Light. 


Direct Currents. 


= Parallel Circuits. 
Noiseless. 


A Send for Price Lists 
Perfect Burning. _ me, and Particulars to... 


ities 9 —— . W. de DAVY, 


Lightest: Smallest. 





ees Only Address— 
Telegraphic Address: : “of 3 & 5, Crown Court, 
ee Old Broad Street, 


No, 152 Avenue, LONDON, E.C. 


Telephone 





PNEPNGINGINGING PNGINGINGING ING ING ING 


BELT FANS 


sce “es ELECTRIC FANS 


STEAM FANS .. 
WATER FANS .. 


PECIALITIES  S8L0WERS ao. 


EXHAUSTERS,. . 








Matthews & Yates, Ld. 
SWINTON, LANCASHIRE 


& & B® 


EXPERTS IN... 


Ventilation & Heating 





Aindly mention F&ILDEN’S MAGAZINE when applying to Advertisers. 
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PATENT 


AUTOMATIC POINTS. 


The 
Standard Point 
for 
English 
Electrical 
Tramways. J 
¥e y 
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Telegraphic 
Address: 
‘*ASKHAM, 
SHEFFIELD.’* 








New Illustrated Catalogue on application. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Centrifugal Pumps one 
Pumping 
Engines 


For Docks, Circulating Purposes, 
er Work, &c. 


a DRYSDALE & CO., 


Bon Accord Engine Works, 
GLASGOW. 


Telegraphic } ‘‘ Bon AccorD, 
Address : GLascow. 








NES 
ALFREYM ST 
PREVENTIVE. 


FOR BRIGHT METALS 
Is a direct substitute for white lead and tallow. The advantages are :— 
Costs less, goes further, applied easier, removed with less expense, does 
not stain, enters the pores, and is a permanent protection after cleaning 
up. Specially adapted for Coating the bright parts of Engines, Machiner 
Tools, &c., dusing transit for Home or Export. Samples, post free, 6d. 


W. H. PALFREYMAN & CO., 
Telephone No. 052. 17, Goree-Piazzas, LIVERPOOL. 














Highest Resistance 
to Corrosion, 


Se 
Stampings, Castings, 


Rods of any section in Brass, 
Yellow Metal, Manganese 
Bronze, Delta Alloys, &c. 


THE DELTA METAL Co., Ltd. 


(Alexander Dick’s Patents), 
110, CANNON STREET, LONDON, E.C. 
Works: LONDON and BIRMINGHAM. 





BRETT’S PATENT LIFTER. 


AS APPLIED TO 
DROP HAMMERS 


IS THE BEST FOR ALL CLASSES OF 


Supplied to... 

H.M. BDOCKYARDS. 

ARSENAL & SMALL ARMS FACTORIES, 
LONDON & NORTH-WESTERN RAIL- 

WAY CO. 

GREAT WESTERN RAILWAY CO. 
GREAT EASTERN RAILWAY CO. 
LANCASHIRE & YORKSHIRE RAIL- 


MARSHALL GAMES) & SONS. 


LIGHT AND HEAVY FORGING. way Co 


Send for Particulars to... 


BRETT’S Patent Lifter Co. Ltd., COVENTRY. 


B. & S. MASSEY, Openshaw, Maachester. 


Sole Licensees - - 


NEILSON, REID & CO. 

VICKERS, SON & MAXIM. 

RUSTON, PROCTOR & CO. 

CRAVENS, LTD. 

THE ASHBURY RAILWAY CARRIAGE & 
IRON C)., ETC., ETC. 





CHARLES McNEIL, 


Hydraulic Stamping 
and Forging 


ORIGINAL PATENTEE AND MAKER OF 
EMBOSSED MANHOLE DOORS. 


STAMPED STEEL PISTONS 
Up to 42 in. diameter. 


WELDLESS LOCOMOTIVE 
DOMES, 
Up to 14 in 


MS NEIL 
MAKER 
GLAS COM!) 





Pm « . : ee 
KINNING PARK IRONWORKS, 270, West Scotland Street, GLASGOW. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 











To the Gas World. 





A most important Publication, dealing in a very comprehensive and exhaustive manner with the latest types 
of Machinery, Appliances, and Processes used in the Manufacture of Gas, entitled : 


‘Modern Appliances 
In Gas Manufacture” 


By the late G. E. STEVENSON, M.I.C.E., and F. W. STEVENSON, M.I.C.E., 
is now in the press, and will be published immediately. 


The attention of Firms interested in Gas Machinery is specially directed to the unique character 
of this publication and the unequalled opportunities presented for special publicity through the means 
of an announcement in the advertising -pages. ® 


The advertising space has now been nearly all taken up, but one or two pages are still 





open. Immediate application is essential for space in these last positions. 





Enquiries should be addressed to the 
ADVERTISING MANAGER, PUBLICATIONS DEPARTMENT (GQ), 


FEILDEN PUBLISHING CO., LTD., tempce CHAMBERS, LONDON, E.c. 








TO GAS ENGINEERS AND MANAGERS. 


Before Ordering 
NEW PURIFYING PLANT 
Send for Particulars of 


CLAPHAM’S “NEW CENTURY” COVER 


WITH 


PATENT “ECLIPSE” JOINT AND HOLDING DOWN APPARATUS. 


A clea la) 
SOLE MAKERS: 


CLAPHAM BROTHERS Limen. 
marker srrecr works, KEIGHLEY, YORKS. 

















Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Gas Plant. 


_@UTLER'S . 
Carburetted Water Gas Plant 


Has been adopted at the following places: 
HORNSEY, PLYMOUTH, PLYMOUTH HORSHAM, 
HASTINGS, SOUTHALL, (Second Order), SOUTHALL (2nd Order), 
SOUTHEND, SOUTHEND (2nd Order), HARROW, FOLKESTONE 
BUENOS AYRES, FOLKESTONE, BEXHILL, (Second Order), 
DARTFORD, OLDHAM, SOUTHALL (3rd Order). 





CARBURETTED WATER-GAS PLANT——BRENTFORD GAS COMPANY 
(Cutler’s Patents). Southall Station. 


LARGE STEEL TANKS FOR STORAGE OF WATER, OIL, &c. 
CUTLER’S PATENT GUIDE FRAMING FOR GASHOLDERS 


Has been adopted for many Important Holders. 


THE CUTLER PATENT WATER-TUBE CONDENSER 


Is in successful operation in all parts ot the world. 
Largely adopted where regenerator furnaces are in use. 


Messrs. S. CUTLER & SONS urdertake the Constructi® and Equipment of Gasworks 
in any part of the World. Among recent Foreign Contracts may be instanced Gasholders 
at Vienna, Berlin, Hanover, Frankfort, Copenhagen, Aix-la-Chapelle, Bombay, Port 
Elizabeth, Ceara (Brazil), Smyrna, Buenos Ayres, and a complete Gasworks Plant at 
Grahamstown (South Africa). 


Address: MILLWALL, LONDON, E. 


Kindly mention FEILDEN’S MAGAZINE when apdlying to Advertisers. 





Gas Plant. 


ain Gas mana 


Ironworks, 
Improvement Co. manchester. 
104, Queen Victoria 8 Gas & General 
Tar =—3 Engineers. 
ue 


West’s Patent 
Silent 
COKE CONVEYOR 
for 











Conveying, 
Elevating and 
Storing Coke 
from 

Gas Retorts and 


Similar Plant. 


¥ 


Hunt’s Patent 


ROLLER CHAIN 


for Elevators, 


ted 
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Conveyors, and General 


Driving Purposes. 


uw 


AIR COMPRESSORS. COMPRESSED AIR MOTORS. 
WEST’S CHARGING AND DRAWING MACHINERY FOR GAS RETORTS. 
(COAL-CONVEVING MACHINERY FOR GAS AND ELECTRIC-LIGHT WORKS. 


a = eprom 
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Co., Lop, 


BOBBIN AND SHUTTLE MANUFACTURERS. 


CONTRACTORS TO 


Bis 


H.M. GOVERNMENT 


& 


70 YEARS’ 
REPUTATION. 


& 


Awarded 
45 First-class 
Medals and . 
cant 
Se 


& 
Specialities 


BOBBINS 

AND SHUTTLES 
OF SUPERIOR 
QUALITY. 


& 


GOODS 
SUPPLIED 
THROUGH 
AGENTS 
AND 
MACHINISTS. 


& 
Address: Cornholme Mills, TOOMORDEN, LANCS., ENGLAND. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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WiLson BROTHERS 
BOBBIN Co., Lid., 


1900. 
BOBBIN AND SHUTTLE MANUFACTURERS. 
GOLD P HIGHEST 
BERa!. penile <= e acieie Sea 
PARIS, ; oll [ Paris, 1889. 
1900. SL = Paris, 1900, 














of Cotton, &c., Manufacturers. 


-CORNHOLME MILLS, TODMORDEN, ENGLAND. 


Works also at LIVERPOOL and St. HELENS. 


Kindly mention FEVLDEN’S MAGAZINE when applying to Adzertisers. 
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Chaff Cutters. 
Brewers’ Machinery. 


hs a ! 


RICHMOND & CHANDLER, Ltd. 


PATENT . » « MANCHESTER. 





TO COMPLY WITH THE NEW ACT OF PARLIAMENT. 


GREAT COMPETITION 
at the Royal Agricultural Society 
England’s Birmingham Show, 1898. 
Sixteen Different Appliances 
were Tested at the Trials. 
The Judges awarded the PRIZE of 
£10 to Richmond & Chandler, Ltd., 
for their ‘*‘ Multiplex” Patent Safety 
Feeder. Since Improved, and 
numerous other prizes have been 
awarded. 


RICHMOND & CHANDLER’S 
CHAFF CUTTERS 
Have taken the Prize of the 
Royal Agricultural Society of 


England at Eve Competition 
since 1854. 


CHAFF CUTTERS with 
PATENT SIFTERS, 
CORN CRUSHERS 
TURNIP CUTTERS, 
STEAMING APPARATUS, 
OIL CAKE BREAKERS, 
HORSE GEAR WORKS, 


PULPERS, &o., &@, 
MOWING & REAPING MACHINES, 


St. Andrew’s Works, 


Y, Ltd., sury st. EDMUNDS, 


ENGLAND. 
® 


Telegraphic 
Address; 
‘* SCREENS, 
Bury St. Edmunds.” 


Trade Mark: 
*“‘OBBY ”’ 


@ 


AWARDED 
GOLD MEDAL, 
Paris Exhibition, 
1900. 


Specialities: 

Patent Machines for Cieaning, Sorting. and Sizing all 
kinds of Grain, Malt, and Seeds for Brewers, Maltsters, Millers, 
Merchants, and Farmers, also 

Patent Indented Cylinders for separating Half-Corns 
and Round Seeds from Barley, Cockle Rye and Barley from 
Wheat, Barley and Wheat from Oats, Broken Kernels from 
Rice, &c,, &c. 

Malt Mills, Dust Destroyers, Kiln Turners, Sack Hoists, Barley and Wheat Graders, 
_Oat Cliopers, etc., etc. 


Kindly mention FEILDEN’s MAGAZINE when apblying to Advertisers, 


























Patent Doubler Winder. “Rabbeth”’ Spindle Cop Winder. 


SPECIAL. . 


MACHINERY 


For WINDING, GASSING, REELING, PREPARING, 
POLISHING and BUNDLING COTTON, SILK: and 
WORSTED YARNS, &c. 


9s 


Machines Spéciales pour le dévidage, le gazage, le bobinage, l’apprétage, le polissage, et 
l’échevaudage de fils de coton, de soie et de laine, etc. 


2 


Spezielle Maschinerie zum Wickeln, Sengen, Haspeln und Appretiren, zur Politur und 


zum Aufmachen in Stringen von Baumwollen, Seiden und Woll Garnen, u.s.w. 


JOSEPH STUBBS, Manchester. 


‘Kindly mention FEILDEN’ s MAGAZINE when applying | to | Advertisers. 








Caundry and Cooking Machinery, 
Stone Breaking Machines, etc. 


¢ ee 
a =) < 


W. Summerscales & Sons, ta. 
KEIGHLEY. 





LAUNDRY AND COOKING ENGINEERS. 


‘*CHALLENGE”’ IRONER. 


Plans, Catalogues, and full Particulars given free. 


Telegrams: ‘‘ PHc@nix, KEIGHLEY.”’ 


S. PEGG ann SON — 


waxers or... Alexander St., Leicester, ENGLAND. 
STONE BREAKERS, GRAVEL WASHERS, Etc., Etc. 


FG. 





The above Illustration represents our well-known Stone-crusher, fitted with Screen and Elevator. Also Machine for Washing 
Gravel for the Manufacture of Cement, Artificial Stone, etc., and for Cleansing Filter Gravel for Waterworks. 


* WRITE FOR PARTICULARS. 
Kindly mention FRILDEN’s MAGAZINE when applying to Advertisers. 











Boilers. Valves. Jointings. 
Boiler Coverings, etc. 





Barker Oxley, 
Boiler Maker, 
DONNISTHORPE STREET, HUNSLET, 
LEEDS. 


Nat. Te.: 1605. @ 





A LARGE STOCK OF BOILERS BY 
VARIOUS WELL-KNOWN MAKERS 
ALWAYS IN STOCK. 


@ 
STEAM ENGINES. 
BOILER TANKS. 
BOILER FLUES. 
CHEMICAL MACHINERY. 
@ 


PRICES AND PARTICULARS ON APPLICATION... 





All Goods are offered subject to being 


Che “Sbaw”’ ee 


Patent Improved Valve, 
For Steam or Water. . . 


PECIAL ... 
ADVANTAGES: 


Bronze Metal Re- 
newable Seat, Inter- 
changeable Concentric 
Valve, Self-Centering 
under any variation in 
the wear or strain of the 
spindle ; Special Pack- 
ing to Valve Spindle. 
Material and Work- 
manship of tke very 
best. 





This Valve, or any of 
the “‘SHaw” Speciali- 
ties for Steam, Gas, or 
Water, sent on 
proval. Send for one; Rass 
test and judge for your- 
selves. 


Joseph Shaw, ses 
. . - HUDDERSFIELD. 


Full Catalogue of the 
“ Shaw” Shecialities. fret. 





BLACK “B.B.” JOINTING Fe:_STEA™, 


HOT AIR and 
HOT WATER 


RED “B.B.”’ JOINTING — jomnrs. 


The Original and most Perfect Jointings in the 
Market. 


BAGSHAWE & @Co., 


3, TOWER ROYAL, CANNON ST., LONDON, E.C. 





Boiler Seating Blocks, 
Flue Covers, 
Boiler Covering Slabs. 


MAXIMUM Heating Surface. 
MINIM 


Brickwork. 
PERFECT Inspection of Boiler, 


COVERING SLAB. 


FIREBRICKS OF EVERY KIND. 


E. J. & J. PEARSON, &- 
.. STOURBRIDGE. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 





Bot Water Roseritus. ‘Cranes. 
Drawing Instruments. Cypewriters. 

















PLANS HAL 
AND RICHLY 
ILLUSTRATED 


GATALOGVES 
ON APPLICATION 


LONDON wesnsceor’s loug hbovo ug h. 
same CRANES are our Speciality 


And Lifting Machinery by . 
Steam, Hand, Electric, Air, 
and Hydraulic Power. 














0000 


Contractor to the War Office, Admiralty, India 
_ Office, Colonial and Foreign Governments, 
THREE-MOTOR ELECTIC OVERHEAD CRANE. FIG. 36. Home and Foreign Dockyards, Railways, 


London Office: 9, VICTORIA ST., WESTMINSTER, S.W. Harbours, &c., &c. 
Telegrams: Accrocher, London, Telegrams: ‘SMITH RODLEY.’ 


THOMAS SMITH, "OD FOUNDRY RODLEY, nr. LEEDS. 
YOU 


MorIisON BROTHERS, a , ARE 
DEALERS IN i), = =e LOSING 
- DRAWING anv SURVEYING Goi thas MONEY!!! 
INSTRUMENTS, , 3 » by clinging to the old 


custom of making your 


Drawing Papers, Tracing Papers, invoices with the pen, 
: re lem rogress"’ 
Tracing Cloths, & Photo Papers, jonas tetenn ~ 

BY USING THE 


AND MATERIAL OF EVERY DESCRIPTION FOR ~ a sé ae 
satiate: aabiinasialad, Visible Writing “Oliver 


ae ie YOU CAN SAVE 





eS at least two-thirds of the time of your invoicing clerks, 

Complete ILLUSTRATED CATALOGUE and SAMPLES and make if necessary from two to twenty copies of 
on Application. an invoice at a single operation. Furthermore, your 
invoices will look far neater and be much more legible. 
“Oliver” is a beautiful example of modern 


52, RENFIELD STREET, eats skill, and is built on principles quite 
GLASGOW < distinct from those of any other typewriter. 


Write for Catalogue. 
Mounting Workshop: 74, BUCHANAN ST. 


Oliver Cypewriter Company, fd. 


Telegraphic Address— Telephone No. 1084. 
anaes dhanennte Head Offices— 42, POULTRY, LONDON, E.C. 


BSTABLISHED 1822. GLASGOW— 94a, Hope St. MANCHESTER -—18, Tib Lane. 


«+ Branches ... 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 

















“INCORRUPT LONDON’ 272, AVENUE. 
ys & Sa 
Gover’ 


TRACT 


eR 


or ” 


ors 
masest nomen? 


REIGN 


BLOCK OF 
CAPE BLUE 2 
CRUDE ASBESTOS. <, ae 





te a 
Morine Boiler wilh 
Blac Asbestos Removable easy 








a” ~BRANCHES- a y 
— LIVERPOOL — MANCHESTER -—— NEWCASTLE =— GLASGOW — CARDIFF, — 
—BIRMINGHAM HAMBURG == COPENHAGEN — ROTTERDAM - ETS.— 

nay So) =~ @y.4 =) SE Ok @) PO) aan Fo: 6 ot 2 4 | OF- We: 





Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 











Dretallic Packing.  } [imvdpne eae a 





Se 


2 TennenaneseerenosereneneTTers 
ci 


M etal li iC For Piston and Valve = 


Rods of Locomotive, 
Marine and Stationary 


Packing Engines.© © © © © e ® 


S & ® 


©ver 120, 906 


IN SUCCESSFUL OPERATION THROUGHOUT 
THE WORLD. 


TWO HIGHEST AWARDS FOR ENGINE 
PACKING, PARIS, 1900. 


“i 








< | ane 
Pneumatic Tools 


and Alppliamnees. 
SO ® 


United States Metallic Packing Co., Ltd. 


~<<a=—_ BRADFORD, ENGLAND. 
BESBBSBSSSSSSSSSSSSKBSSHBSSSSRKHK 


Kindly mzntion FeILDEN’s MAGAZINE when applying to Advertisers. 
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Stop Valves. 
Asbestos and Metallic Packing. 








USE THE... 
66 TT) 
TEMPO 
COMBINED STOP and 
ISOLATING VALVE, 
Gaining Security and avoiding 


Expense and trouble of 
Separate Valves. 


ee ; 
MADE IN STRAIGHTWAY & RIGHT ANGLE PATTERNS. 
eo OF 


Write for Particulars... 


TEMPLER & RANOE, Ltd., 


Telephone: Sterling Works, Spon St., 


395 Coventry. 


cen . COVENTRY. 





DURIFLEA 


Patent Asbestos and Metallic Packing. 


EVERY LENGTH !IS STAMPED. 














SOLD BY 
ALL SHIP CHANDLERS. 


AF] San} 
SECTION MANUFACTURED BY 


DAVID MOSELEY & SONS, 


ARDWICK, MANCHESTER. 


Kin ily mention FeiLpen’s s MAGAZINE when applying to Advertisers. 











Discellaneous. 


FREDERICK SMITH & C°, WIRE MANUFACTURERS, L” 


Caledonian einaaek HALIFAX, ENGLAND; and 

Anaconda Works, SALFORD, MANCHESTER. 
High Conductivity Copper Wire, 100 per cent. Conductivity. PLarin Sort or Tinnep for all Electrical Purposes. 
Hard Drawn H.C. Correr Line Wire. Long Lengths. Government Tests. Rops, Tares, Strips, and STRAND. 
Gatvanisep Iron Telegraph Line Wire to all Specifications. Rigging and Hawser Wire. Tel. and Cable Address 


Improvep Patent and PLouGH STEEL Rope Wire, from 80 to 120 tons per square inch strain. Ry nn tg ” 


The “ACHILLES” TURBINE 


(McCormick's Patent) 
Is guaranteed 
to give 
Greater Power and 
Higher Efficiency 
than any other 
turbine ever made. 


JOHN MACDONALD & CO., 
Bridge Turbine Works, 
Telephone No. 208. Pollokshaws, GLASGOW. 


Telegraphic Address : ‘‘ CONSULTING, GLASGOW.” 
. THE. 


PUMP. 


JOHNSON’S PATENTS 


Write for Catalogue 57 
POSITIVE ACTION. 
NO VALVES. 
HICH EFFICIENCY. 
2 
DRUM 
ENGINEERING Co. 


ep 











sTEEL&MALLEABLE IRON 
CASTINGS ror 
ENGINEERS & TOOL MAKERS 


TO MACHINE CLEAN & BRIGHT 
ALL OVER. 


PARKER FOUNDRY (0,.DERBY. 


ON ADMIRALT Y Lis 








PAWSON & BRAILSFORD 


Illustrators and Printers 
(ATALOGUES. 





Colour Printing in every form. 





° 27, Charles St., 
Process Blocks of Tools, Machinery, Section oF “Drum” Pum. BRADFORD. 











Views, etc. IT IS WORTH YOUR WHILE TO BUY DIRECT. 


The Reliance Lubricating Oil Co. 


Ferro Prussiate Printers, etc. : etc. Manufacture and Supply the Best and Cheapest 
HIGH-CLASS 
NON-CORROSIVE LUBRICATING OILS 


Upwards of 12,000 Engravings in Stock AND SOLIDIFIED GREASES. 
Sperm, Olive, Lard, Castor, Neatsfoot, Colza and 
for use in private lists. Linseed’ Oils, Tallow, Se. 





HIGH STREET & MULBERRY STREET eee = trer LOND 
s: “ SUBASTRAL, Lon 


SH & FRFi ELD. Telephone No.: Avenue 589 5891. ABC C Cope Usep. 














A subscription of 12/6 paid now will secure the magnificent Art Paper Edition of Feitpen’s 
Macazine for 12 months up to and including the first number of Volume 6. This sum will also 
secure any special numbers which may be issued during the time the subscription is in force. Back 
numbers cannot be guaranteed, but copies of the earlier issues (2nd Edition) are still on sale. Prices 
and particulars of these will be sent upon application, 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Injectors. 
Furnaces. 

















“THE SALTER” STANDARD TYPEWRITER. 
Price, with Cover complete, £14 14s. 


43 POINTS OF IMPORTANCE. -G& 


Price little more than half of that of the Standard American Machine. 

Simplicity.—Number of parts in machine is about a quarter of those 
in the majority of the high-priced machines, thus adding to its life and 
durability. 

Materials and Workmanship are the best that can be procured. 

Universa! Keyboard printing 84 characters. 

Visible Writing.—The writing is at all times visible to 
the operator. Any necessary corrections 
and interlineations are readily made, as 
the platen can be turned backwards or 











Z . £ 
q 16 ae , Sl aS Y: . forwards any distance desired, and 
4 ++> ‘ : ion : the pointer under the ribbon plate 
Higgagaga t' gives the exact printing point, These 
features are also necessary to the use 


of any machine for invoice work, etc. 
Manifolding.—The powerful stroke 
of this machine, and the strength of the 
irder section bars, give exceptional 
facilities for manifolding a large number 
of copies, without in any way interfering 
with the alignment of the machines. 
Automatic Ribbon Reverse.— 
The movement for reversing the ribbon 
is absolutely automatic, so that no 
attention from the operator is required 
when once the ribbon is attached. 
The Speed is only limited by the 
skill of the operator; 100 words 
minute has been readily accomplished. 


THIS MACHINE WILL DO ANY- 
THING AND EVERYTHING THAT 
ANY TYPEWRITING MACHINE ON 
THE MARKET CAN DO, 


GEO. SALTER & Co., WEST BROMWICH. 


BUY the BEST! It is the CHEAPEST in the end. 
The ... 


BATESMITH INJECTORS 
and STEAM FITTINGS are the BEST 


—>—. 
































Telegraphic Address—‘‘ Macuinery, Newport, Mon.” ATTS PATENT UNRIVALLED 
Send for Specimen Copy of SMONELESS FURNACE S. 


Phillips’ Monthly. . gre Bee Beg 
Machinery Register 


Ware A.E.PILLATT, 
Queens R® Norrincnam. {| 











blished and most successful med in the World. 
ee eters ae LIMITED NUMBER of the first, second 
Established 27 ieee "4 the purpose Loar ag os who and third volumes of FEILDEN’S 
have Machinery for Sale to those who wish to Buy. MAGAZINE, bound in cloth, half-calf 


Subscription 6s. per annum. Price per Copy, 6d. or half-moroccco, are now on sale. Applica- 
tions from Annual Subscribers will be given 
the preference, but all inquiries will have 
prompt attention. 


Proprietor and Publisher ... 


CHARLES D. PHILLIPS, M.I.M.E., Newport, Mon. 








Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 
Vol. 4.—No. 23. - L 





NEW DYNAM®O and ENGINE (British Make). 


DYNAMO: 120 kilo-watts, 210 volts, 600 amperes ; 
ENGINE: 200 i.h.p., 120 lbs. pressure. 


READY FOR IMMEDIATE DESPATCH, 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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NaTionar. TELEPHONE 
No 5755 


Tav.ecnams NECESSITY, GLASGOW 
a BC Cone arm eernen 




















CILLESPIE & WILSON 


Irom ano Stree. Mercnanrts, 





ExPorRTERs and CONTRACTORS FOR 


Bridge Building. Enginecring and General Constructional Work. 





[ie Pe 

| } 
J r Glasgow. 1907 | 
a al . ‘ | 


i” YOUR Rercy 


75 BOTHWELL STREET. 





\ 













W. Stanley Bain, Esq 
Messrs. The Feilden Publishing Co., Ltd., 
London, E.C. 











Dear Sir, 






As a result of our first advertisement in 





your magazine, we have received such results 





that we have decided to cancel our quarter- 






page notice, and shall be glad if you will 





reserve for us a whole page, matter for which 





we will send you from time to time. 





We might say we have advertised largely, 


both at home and abroad, but the results from 






your magazine have exceeded the lot put 





together. 
Yours faithfully, 


(Signed) GILLESPIE & WILSON. 





















Kindly mention FRiLDEN’S MAGAZINE when abplying to Advertisers. 















Addressing Co. 











IV AGA Fire Bricks. 
PE OSA |. Asbestos. Oil Cans. Lubricators. 
THE GLENBOIG UNION FIRE CLAY CO., Lro. 
Offices: 48, West REGENT St., GLASGOW. 


FOR POST 
Envelopes, Cards, or Wrappers 


(SUPPLIED IF REQUIRED). 
To Gentry, Trades, or Professions in the United 
Kingdom or Abroad; also 
FOLDING- - - 


ENCLOSING & 100,000 per day. 
POSTING - - - 


Contractors for issuing Company 
Prospectuses, etc. 


The Circular Addressing Co. 


(ALLEN & DUDLEY, Proprietors), 


8, St. Mary’s Parsonage, MANCHESTER. 


90000000 


The Oldest and Largest Addressing 
Company in the North of England. 
Nat. Telephone 2232 














42 PRIZE MEDALS AND DIPLOMAS OF HONOUR. 
Highest Awards wherever Exhibited. 
Where others melt or split up, GLENBOIG ‘stands. 


Cee cBESTOS 





WELLINGTON MILLS 
BRADFORD, YORKS. 


Asbestos Spinners and Manufacturers. 





Telephone 950. T. A.—“ Asbestos, Bradford.” 

If you want a First-class JOINTING for High or Low 
Pressure MANHOLES, MUDHOLES, STEAM PIPES, 
STEAM CHESTS, CYLINDERS, GAS ENGINES, 
WATER; CHEMICAL, HOT AIR or FIRE Joints, faced 
or unfaced, state your wants to us. 

Ask for No. 2 Catalogue. 


Applications for Colonial and Foreign Agencies desired. (5) 





LATEST 
PATENT 


KAYE'S 
FITTED WITH NEW PATENT THUMB BUTTON 
AND PATENT SEAMLESS SPOUT. 

IN COPPER OR BRASS, 
For Electrical Purposes. 


e® — Hi 
Contractors to... a 
H.M. NAVY, pees) 


War Department, 
Home Office, and 
Indian State Railways. 
ee 
Sole Makers.. . 


SEAMLESS OIL CAN. 


"a fy 
Se Be MN rep ey 
~ 


444 
W444] 


$ 





4 
—" 
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JOSH. KAYE & SONS, Ltd., Lock Works, LEEDS, and 93, High Holborn, LONDON, W.C. 





Price 36/ 





ASHTON’S sicut-reen LUBRICATORS. 


Never Fail. 


Best Workmanship and Material. Exceptionally Low Prices. Guaranteed to 200 Ibs. 
Pressure. Form a Handsome Engine Fitting, besides Saving from 
50 to 75 per cent. of Oil. 


SENT FOR ONE MONTH'S 
Size 4 _t- 


Do aot confuse this with the cheap, unfinished, American make. 


Thousands Sold. 


FREE TRIAL. 
I 2 4 Pints. 


45/« 75/|= 110/* each. 











ui a 
Ask for List 35. 


THOMAS A. ASHTON, Ltd., SHEFFIELD. 





Kindly mention FRILDEN’s MAGAZINE when applying to Advertisers. 
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Sugar Curing Plant. Centrifugals. | 


Watson, Laidlaw & C° 
: . 


ARE SHOWING THEIR NEW PATENT 


CENTRIFUGALS 


“AT THE 


GLASGOW INTERNATIONAL EXHIBITION 


STAND No. 531. MACHINERY HALL. 
98, Dundas Street (South), Glasgow, Scotland. 


THOS. W. WARD ~—~ 


ALBION WORKS, SHEFFIELD. 


HIGH-CLASS 
_ MACHINE TOOLS 


In Stock for... . 

Immediate Delivery. 
Lathes, Planers, 
Shapers, Slotting 
and Drilling 
Machines, &c., &c. 




















Telephones : 
Nos. 189 and 1472. 
e® 


Telegraphic Address: 
‘* FORWARD, SHEFFIELD.” 











Catalogues Post Free. 
Prompt Attention to Inquiries. 








Kindly mention FRiLDEN’S MAGAZINE when applying to Advertisers, 
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Second cover Vi 


Beltings. Metallic Packing. 











Oil Pumps. 

















JEFFECTUALLY RESISTS 
ooo 


OCs crc sc 
o 








A HIGH GRADE DRIVING. BELT 
Unrivalied for Disintegrators, Fan Driving Stamp Batteries, Etc. 
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Has A TENSILE STRENGT, 
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FLEMING, BIRKBY & GOODALL, {2 or. 


West Grove Mill, HALIFAX, Yorks; 39, Lime Street, LONDON, E.C. 











pete 
ESTER 3 











Every Engineer and Manutacturer throughout the world 
should read FetzpEn’s MaGazine, the World’s Record of 
Industrial Progress. 


If you will forward us a remittance tor 12s. 6d. we will 
send you the whole of the magnificent issues of FizLDEN’s 
MaGazineE for a year, including all special issues, on the 
finest art paper, post free. Some single issues will be worth 
the whole year’s subscription. Address— 


Tue Fertven Pusiisuinc Co., Lrp. 


(Subscription Department), 
Temple Chambers, 








CHARLES WINN & CO. 


BIRMINGHAM. j 





ROTARY 
Oil Pumps 
MACHINE TOOS. 
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The “ROW” Tube 
a7"ar-aa-a 


(ROW’S PATENT.) 


The Special feature of this Patent 
Tube is the break up of the central core 
by cross indentations, and the formation 
both inside and out of a large amount 
of impinging surface. It has now been 
conclusively proved that this 


DOUBLES THE EFFICIENCY 


of the Tube. It also destroys the longi- 
tudinal rigidity of the Fube, so that it 
is-safe from fracture and leakage when 
fixed between iube plates. 


THE “ROW” TUBE 


has been most advantageously applied 
in the construction of 


EVAPORATIVE 


SURFACE AND FRESH WATER 


CONDENSERS 


Feed Water Heaters 


CALORIFIERS 
COOLERS 
STEAM KETTLES 


STILLS, &c. 


FOR EVERY 

KIND OF APPARATUS 
Involving the transmission 
or abstraction of heat by 
means of tube surface 


THIS TUBE IS 
INVALUABLE. 















ASK FOR GATALOGUE 
No. 4. 


ROYLES LIMITED 


DALHAM WORKS, 
MANCHESTER. 








Steam Gconomy, 
Mechanical 
Efficiency, 

High-Grade 

Construction, 
and Design. 


Second cover Vii 








y, Simple and 
Compound Types. 


STANDARD @ PROMPT 
SIZES. DELIVERY. 


LIGHT-DUTY or 














J TANK PUMPS 
For Power Plants. 


CO” 


G. & J. WEIR; uu, 


Cathcart, 
GLASGOW. 














— ---- 


Kindly mention FRILDEN’S MAGAZINE when applying to Advertisers, 























tructional Ironwork. 
Rails. Announcement. 











Brides. 


Structures. 


FISHPLATES, art SPIKES, CHAIRS« 


Holt’s Roof Truss (“tend Stet +> AND CRO 


\LLIAM FIRTH 7», 
LEEDS 





Il est essentiel pour les Ingénieurs et Industriels de tous 
les pays de lire FErLDEN’s Masatine, annales universelles 
du progeés industriel. 

Moyennant la somme de 15 frs. 60 cent. nous nous 
empresserong de vous faire parvenir, pendant une anneé, 
franc de port, tous les numéros de Ee1_pEn’s MAGAZINE, 

. cette magnifique collection comprenant les numéres 

Smith’s spéciaux, sur papier artistique anglais superfin. Certains - 

Hearths. exemplaires vaudront, & eux seuls, le prix entier de 
a. l’'abonnement. Adresser toutes les communications— 


Vases. Fountains. Tue Fempen Puscisuinc Co., Lrp. 
(Subscription Department), 


Andrew Handyside & Co. tta., Temple Chambers, Londres, E.C., 


Angleterre. 
Britannia Ironworks, 104, Queen Victoria Street, 
DERBY. LONDON, E.C. 


Special Offer to our Contributors, 
Advertisers and Readers. 


i Owing to the large number of half-tone blocks which we have from time to time 
prépared at our own expense to illustrate the articles of contributors and the announce- 
ments of advertisers, many of which are still-in our possession, we have, owing to the 
rapid increase of our business, for the present no available room for their storage. We 
should, therefore, be willing to dispose of them to the respective contributors or advertisers 
to whose subjects or specialties they refer, at HALF THEIR ORIGINAL COST TO 
US, or, failing their being secured by such contributors or advertisers within a month 
from publication, to any approved persons on the same terms, The blocks are in every 
case of the highest possible grade, being specially prepared and engraved on the finest 
copper, and in consequence of the careful and lasting hand work put into-them they will 
stand any amount of printing. without deterioration; copper blocks being, of course, far 
superior in every way to process engravings on zinc. Those of our,friends who desire 
to avail themselves of this opportunity for acquiring new engravings of the highest 
class, at half their actual cost to us, should ‘communicate at once with our ART 
DEPARTMENT, the Manager of which will furnish full particulars as to price, &c. 
upon receipt of enquiries, 

THE FEILDEN PUBLISHING COMPANY, LTD., 
TEMPLE CHAMBERS, TEMPLE AVENUE, 
LONDON, E.C, 


Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 
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